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| NFLUENCE OF EARTHI NG UP ON GROAMTH AND YI ELD OF JAPANESE BUNCH ONI ON

LI NES

BY
MD. FAI SAL MAHMUD
ABSTRACT

The study was conducted in the Horticulture Farm Sher-e-Bangla
Agricul tural University, Dhaka, Bangl adesh during the period from
Decenber 2011 to May 2012. The experinment consisted of two factors:



Factor A: Japanese bunch onion lines as L1: Wite star, L2: Mdto kura and
L3: Akahige or Red hero; and Factor B: Earthing up as EO: No earthing up
(control), E1l: Once earthing up and E2: Twice earthing up. The two
factorial experinment was laid out in a Random zed Conpl ete Bl ock Design
with three replications. Significant variation was recorded for nost of
the studi ed paraneter for different Japanese bunch onion |ines and
earthing up and also their interaction effect. The tallest plant (60.7
cm) and the highest yield (14.3 t/ha) were found fromL2, whereas the

| onest was recorded from L3. For earthing up, the tallest plant (60.4 cm
and the highest yield (14.4 t/ha) were observed from E2, again the | owest
val ue was recorded fromEO. In case of interaction effect, the tallest
plant (62.9 cn) and the highest yield (15.3 t/ha) were observed from
L2E2, while the | owest was recorded from L3EO. Mdto kura with tw ce
earthing up was found nore suitable for Japanese bunch onion cultivation
in the studied agro-climate.

TABLE OF CONTENTS

CHAPTERTI TLEPage ACKNOALEDGEMENTS i ABSTRACTI i LI ST OF
CONTENTSI i i LI ST OF TABLESvLI ST OF FlI GURESvi LI ST OF
PLATESvi | | NTRODUCTI ONO1l | REVI EW OF LI TERATURE 042. 1 Japanese bunch
onion042.2 Different lines/variety on yield contributing characters and
yi el d072. 3 Earthing up on yield contributing characters and
yi el d121 11 MATERI ALS AND METHODS163. 1 Experinmental sitel63.2
Characteristics of soil163.3 dimatic condition of the experinenta
sitel63.4 Planting material s173.5 Treatment of the experinmentl1l73.6
Preparation of fieldl73.7 Design and | ayout of the experinment183.8 Seed
sow ngl83.9 Application of fertilizersl183.10 Intercultura
operationl83.11 Pl ant protection203.12 Harvesting203.13 Data
coll ection203. 14 Statistical anal yses22l VRESULTS AND DI SCUSSI ON234. 1
Pl ant hei ght 234. 2 Nunber of | eaves per plant254.3 Leaf area304.4
Length of |eaf304.5 Wei ght of | eaves per plant344.6 Lengt h of
pseudost enB74.7 D aneter of pseudostemil4.8 Weight of pseudostemid4.9
Yield per plot444.10 Yield per hectare48VSUMWARY AND
CONCLUSI ON52 REFERENCES56 APPENDI CES62
LI ST OF TABLES
Tabl eTitl ePagel. Interaction effect of different lines and earthing up on
pl ant hei ght of Japanese bunch oni on272. Effect of different |ines and
earthing up on nunber of |eaves per plant of Japanese bunch
onion283.Interaction effect of different |lines and earthing up on nunber
of | eaves per plant of Japanese bunch onion294. Effect of different lines
and earthing up on | eaf area of Japanese bunch oni on315. I nteraction
effect of different lines and earthing up on | eaf area of Japanese bunch
oni on326. Effect of different Iines and earthing up on length of |eaf of
Japanese bunch oni on337.Interaction effect of different |ines and
earthing up on length of |eaf of Japanese bunch oni on358. Ef f ect of
different lines and earthing up on weight of |eaves per plant of Japanese
bunch oni on369. Interaction effect of different lines and earthing up on
wei ght of | eaves per plant of Japanese bunch oni on3810. 1 nteraction effect
of different Iines and earthing up on | ength of pseudostem of Japanese
bunch oni on4011. Interaction effect of different Iines and earthing up on
di anet er of pseudostem of Japanese bunch oni on4312. Ef fect of different
lines and earthing up on weight of pseudostem of Japanese bunch



oni on4513. Interaction effect of different lines and earthing up on wei ght
of pseudostem of Japanese bunch oni on46

LI ST OF FlI GURES

Fi gureTitl ePagel. Layout of the experinental plotl192.Pl ant height varied
with different |ines of bunch oni on243. Pl ant hei ght of bunch onion varied
with different earthing up244. Length of pseudosten varied with different
i nes of bunch oni on395. Length of pseudostem of bunch onion varied with
different earthing up 396.D aneter of pseudostemvaried with different

I i nes of bunch onion427. Di aneter of pseudostem of bunchi ng onion varied
with different earthing 428.Effect of bunch onion |ines on

yi el d/ plot479. Effect of earthing up on yield/plot for bunch

oni on4710. Interaction effect of bunch onion lines with earthing up on

yi el d/ pl ot 4911Ef fect of bunch onion lines on yield/ hectare5012Effect of
earthing up on yield/ hectare for bunch onion5013Interaction effect of
bunch onion lines with earthing up on yield/hectarebl

LI ST OF PLATES

PlateTitl ePagel. Different portion of the 3 |lines of Japanese bunch

oni on26



CHAPTER |
| NTRODUCTI ON
Wel sh oni on or Negi or Japanese bunch onion (AlliumfistulosumL.) is a
perenni al onion belongs to the famly Anmeryllidaceae (Fritsch and
Friesen, 2002). It reached Japan before 500 AD and spread further South-
East Asia and Europe. Japanese bunch onion is one of the nost inportant
vegetabl e crops in eastern Asia, especially in Japan, Korea, and China
(I'nden and Asahira, 1990). It is a perennial plant, grown commercially as
an annual or a biennial, and usually propagated by seed. According to
Yakuwa (2006) there are basically tw types of A fistulosumin Japan:
Nebuka- negi (white-leaf sheath type) and Ha-negi (green-leaf type). It
was originated in Siberia, and is very popular in the East where it is
known as Japanese | eek. Japanese bunch onion is one of npbst popul ar
vegetables in tenperate Asia and can be grown in subtropical region;
since it has sone highly cold tolerant cultivars and other highly heat
t ol erant ones.
Negi”s growth is vigorous in spring and autumn and retards in summer and
wi nter (Mansour, 1990). Negi or bunch onions can be easily grown in any
kind of well drained and organic matter rich soil (Maryati and Soni
2011). The production of Negi seedling is simlar to onion. It is a new
crop in Bangl adesh and as it is simlar to the onion in taste and fl avor
so it can be used as alternatives of onion. The nutritional conposition
of raw green tops per 100 g edible portion is: Water 90.5 g, energy 142
kj, protein 1.9 g, fat 0.4 g, carbohydrate 6.5 g, Ca 18 ng, My 23 ng, P
49 ng, Fe 1.2 ny, Zn 0.52 ngy, vitamin A 1160 IU, thiam n 0.05 ny,
riboflavin 0.09 ng, niacin 0.40 ng, foliate 16 pg, ascorbic acid 27 ny
(USDA, 2002). A large proportion of the storage carbohydrates are sugars
and ol i gosacchari des. Besides glucose, fructose and sucrose, they consi st
of maltose, rhammose, gal actose, arabinose, mannose and xyl ose and sugar
and protein contents also increase in Negi plants grown under | ow
tenperature and this inproves eating quality.
The advant ages of Japanese bunch onion cultivation are its high
resistance to low tenperatures, little soil nutrient requirenments
(Yamasaki et al., 2003, Su et al., 2007), high nutritive value and uni que
flavour (Lazieet al., 2002, Stainer et al., 2006, Tendaj and Mysi ak
2007). According to Kotlinska and Kojim (2000) and H gashio et al.
(2007), Japanese bunch onion is particularly abundant in vitamn C, but
al so contains other val uabl e conpounds such as carotenoids, macro and
m cronutrients, especially Ca and K, as well as flavonoids, which are
potent antioxidants (Mysiak and Tendaj, 2008). Normally, |eaf bl ades
contain nore vitamn C, carotenoids, vitamns Bl, B2, niacin and m nerals
than the pseudo stem (Warade and Shinde, 1998). The specific odour of the
crop is attributed to volatile allyl sul phides.
In the Eastern Asia, where bunch onion receives considerable attention,
many cultivars are available for different latitudes and climatic



condi tions (Rubatzky and Yamaguchi, 1997). In Poland, a |ocal popul ation
called “Siedmiolatka” is widely grown in home gardens (Tendaj and Mysiak,
2011). Lately however, two new cultivars called “Kroll” and “Wita” have
been devel oped. Bejo Zaden, a Dutch seed conpany, has recently devel oped
sonme pseudostemtype cultivars producing fewtillers, which can be grown
for the use of whole plants in early stages of the growh (Kotlinska et
al., 2005). The cultivars Parade and Performer belong to this type of
cultivars and, having a short growi ng period, they may be considered as
an alternative green bunch onion to bulb onion normally used for this
purpose (Grevsen, 1989). Different line of Negi have different yield
potentiality and these lines respond differently to input supply,
cultivation practices and the prevailing environnment during the grow ng
season. BARI onion 2 and BARI onion 3 are suited for cultivation during
kharif season. The rest of the varieties are generally cultivated nostly
in wnter season.

Earthing up or ridging is the technique in agriculture and horticulture
of piling soil up around the base of a plant. Hilling buries the normally
above-ground part of the plant, pronoting desire growh. HIling may al so
be used to stabilize the stens of crops which are easily disturbed by
wind. Earthing up of soil to the base of the Negi plant may increase the
| ength and di aneter of the underground portion of the plant and increased
the length which is an indication of better quality and hi gher yield.
Kumar and Gowda (2010) reported that yield of the crop responded
significantly due to earthing up. Earthing up provided the maxi num nunber
of tuber with large size (Tesfaye et al., 2013). Mikherjee et al. (2012)
reported that earthing up is an economcally viable weed control

practice.

Consi dering the above nentioned facts and based on the prior observation,
an investigati on was undertaken with the follow ng objectives:

* To determ ne the suitable |ine of Japanese bunch onion in context of
Bangl adesh climatic condition;

* To determ ne the influence of earthing up on the yield of Japanese
bunch oni on.

CHAPTER | |

REVI EW OF LI TERATURE

Japanese bunch onion or Negi is a new crop in Bangladesh and different
factors influence the growh and yield of this crop. Different |ine of
Negi have different yield potentiality and these |lines respond
differently to input supply, cultivation practices and the prevailing
envi ronment during the growi ng season. Earthing up of soil to the base of
the Negi plant may increase the length and dianeter of the underground
portion of the plant and increased the I ength which is an indication of
better quality and higher yield. So it is inportant to assess the effect
of different Iines and earthing up for the best growth and yield of
Japanese bunch onion. The work so far done in honme and abroad in these
aspects reviewed in this chapter under the follow ng headi ngs:

2.1 Japanese bunch onion

Wel sh oni on or Negi or Japanese bunch onion (A fistulosum is a
perenni al onion other nanmes that may be applied to this plant include
Green onion, Spring onion, Scallion and Sal ad onion which conmes from
famly Ameryllidaceae. No wild fornms are known in A fistulosum which
was differentiated into major cultivar groups already in ancient China.



It reached Japan before 500 AD and spread further South-East Asia and
Europe. The onion originated in Siberia, and is very popular in the East
but it is grown in nost regions of the world (Rabinowitch and Currah
2002) .

Japanese bunch onion is one of nbst popul ar vegetables in tenperate Asia
and can be grown in subtropical region; since it has some highly cold
tolerant cultivars and other highly heat tolerant ones. Its growh is
vigorous in spring and autum and retards in sunmrer and wi nter (Tendaj
and Mysi ak, 2007). It does not have a | ong day dormant stage |ike A
cepa. Superficially, there is a strong resenblance to A cepa but it
doesn’t develop bulb although some slight thickening of the pseudo stem
may occur and possess holl ow | eaves and scales. Its foliage | eaves are
somewhat rounder in cross section, not flattened. Differences are nore
prominent in the flower seen A fistulosumflowering progress fromthe
top of unmbel downwards. The |ateral buds in the axils el ongate and
develop as tillers to forma dunp. It can be propagated by vegetative
means; it is usually propagated through seed and grown as an annual or

bi enni al crop

Negi or Bunch onions grown successfully in any kind of well drained and
organic matter rich soil and the comopn practice are to use seed for
propagati on to enhance the bl anched part of the pseudo stem Plants with
green | eaves can be harvested 2-3 nmonth after transplanting, but it may
take 6 to 9 nonths before plants are ready to harvest for blanched pseudo
stens (Rubatzky and Yamaguchi, 1997). Raising soil to the base of the
Negi plant may increase the I ength and di aneter of the underground
portion of the plant and increased the I ength which is an indication of
better quality and higher yield. Under favourable weather conditions,
Japanese bunch oni on al so may be grown all year round for the production
of green tops (Inden and Asahira, 1990).

Onion is a kind of spice crop. It is a nost widely used as spice crop in
Bangl adesh. Onion is a nost inportant elenent in our food menu. O all
the spices, it is widely used. In Bangladesh, it is generally used as a
spice but in devel oped countries it is used as a vegetable and sal ad
mostly. In every year, there are about 1.5 | ac hectors of |land are used
for onion cultivation. It only fulfill one third of the denmand, we have
to depend on the adjacent/nei ghboring countries. Besides, onion is
cultivated only in the winter season. So we have to buy onion at a high
price for the rest of the year. In devel oped countries, it is seen that,
Negi (A. fistulosun)/Bunch onion is widely used adjacent to onion to
reduce the pressure on onion. Bunch onion is |eafy which is exactly
simlar to onion in taste and snell. There is no deficit in taste if
cooking is done with Negi instead of onion. Rather the snell of |eafy
Negi creates a delicious atnosphere. The specific odour of the crop is
attributed to volatile allyl sul phides (Warade and Shi nde, 1998).

Negi or bunch onion is growm well in any kind of well drained soil. It
gives good yield in that soil which is rich in organic matter. The
production of Negi seedling is simlar to onion. At first, seeds are sown
in the seedbed and then the seedlings are transplant to the main field.
It may also cultivate in the main field by sowing the seeds directly in
the line. The comopn practice is to use seed propagated transplants in
order to shorten a long grow h period and to enhance the bl anched part of
the pseudo stem Plants with green | eaves can be harvested 2-3 nonth
after transplanting, but it my take 6 to 9 nonths before plants are
ready to harvest for blanched pseudo stens (Rubatzky and Yanaguchi



1997). The distance between line to line may be 15-10cm and plant to
plant may be 5 cm 250 kg fertilizer/ha (Uea : TSP : MP = 1:2:2) have to
be properly mxed with the soil during | and preparation. Wen Neg
becones 2-3 weeks ol der, 20-25 kg urea nay be applied as top dressing.
Two weeks earlier before harvesting, soil should be earthen up at the
base of Negi plant. It makes the stem of Negi plant |long and strong. In
Rabi season, irrigation should be given at 7-10 days interval. There is
no need for irrigation during Kharif season. But in rainy season, the
drai nage systemof the field should be well devel oped.

The infestation of downy mldew is seen when Negi is produced during the
Rabi season. Ridomil| gold or Dithane M 45 nmay be applied 2-3 weeks
earlier before harvesting or it may be sprayed at the seedling stage. If
proper measures are taken, then the outbreak of disease may not be seen
The advant ages of Japanese bunch onion are its high resistance to | ow
tenperatures, little soil requirenments (Kotlinska and Kojinma, 2000;
Yarmasaki et al., 2003). It is its resistance to many di seases and pests
of bul b onion, including pink root (Martinez, 2005).

Japanese bunch onion have a nild favor, which is not too strong as of
garlic or Chinese chive. Its raw chopped | eaves, especially soft green

| eaves, are good as a seasonal |ight taste Japanese foods. Cooking
destroys its pungency and as a result, enhance its sweet flavor. Its
etiolated pseudo-stemis good for various kinds of foods (Kolota et al.,
2010) .

The product is mainly used as an additive to preprocessed food such as

i nstant noodl es. The young infl orescence is sonetines deep-fried and
eaten as a snack. The rapic qualities attributed to A fistulosumare
many, especially in Chinese nedicine for the prevention of cardi ovascul ar
di sorders, and to prolong life. It is further reported to i nprove

eyesi ght, and to enhance recovery from comon col ds, headaches, wounds
etc. The nutritional conposition of raw green tops per 100g edible
portion is: Water 90.5 g, energy 142 kcal, protein 1.9 g, fat 0.4 g,
carbohydrate 6.5 g, Ca 18 ng, My 23 ng, P 49 ny, Fe 1.2 ny, Zn 0.52 ny,
Vitamin A 1160 11U, thiamn 0.05ng, riboflavin 0.09 ng, niacin 0.40 ny,
foliate 16 pg, ascorbic acid 27 ng (USDA, 2002). A large proportion of
the storage carbohydrates are sugars and ol i gosacchari des. Besi des

gl ucose, fructose and sucrose, they consist of naltose, rhamose

gal act ose, arabi nose, nmannose and xyl ose.

In a study conprising of two field experiments conducted by Eugeniusz et
al. (2012) to evaluate yield and nutritional value of Japanese bunch
onion (A fistulosumL.) depending on the grow ng season and pl ant

mat urati on stage an they recorded highest plant height 53.1 cm nmaxi num
nunber of |eaves 5.7 and hi ghest marketable yield 16.14 ton fromthe
seeds of the cultivar Perforner Japanese bunch onion.

2.2 Different lines/variety on yield contributing characters and yield
For the devel opment of a palatable cultivar and appropriate sal es
strategies, research into preferences of Japanese bunch onion (wel sh

oni on) anong general consuners and various types of restaurants were
carried out by Myagi et al. (2011). Research nethods invol ved a
distribution table for the general consuner and individual interviews for
restaurants. For the general consuner, stronger flavor and sweetness of
fresh and heated (boiled or grilled) bunch onions were preferred. Softer
texture of grilled bunch onion was al so preferred. Preferences regardi ng
pungency, stickiness and texture for fresh, boiled and grilled Japanese
bunch oni ons vari ed dependi ng on the consuner's individual attributes.



For restaurants, softer pungency and stronger sweetness of Japanese bunch
onions were preferred, while preferences for flavor and texture varied
according to the restaurant type. Freshness and domestic production were
considered inportant itens when restaurant owners choose Japanese bunch
oni ons. Japanese food restaurants tended to value taste and flavor, while
ot her types of restaurants tended consider the price and size of Japanese
bunch onion inportant. In the demand for the Japanese bunch onion
breedi ng, the Japanese food restaurant owners frequently expressed hope
for the devel opment of Japanese bunch onion cultivar with specific
features, while other restaurants hoped for inprovenent of its
appearance, price and stable quality.

An experinment was conducted by H karu et al. (2010) to investigated the
correspondence between cl assifications based on sinple sequence repeat
(SSR) nmarkers and on norphological traits for 30 bunch onion (A
fistulosumL.) varieties. They al so exam ned applicability of an
assignnment test for variety identification in bunch onion. Al though
“lwatsuki-2” has been regarded as a member of “Kaga” group, molecular
data suggested t he variety belonging to “Kujo’ rather than “Kaga’. In the
assignment test at the individual |evel, 89.1% of the individuals were
assigned to their original variety. Wen the assignment was conduct ed
based on groups each consisting of four individuals, the percentage of
correct assignnments was considerably inproved (99.3%. These results
suggested that the assignment test approach will be useful for variety
identification in allogambus bunch oni ons, which have | arge wthin-
variety genetic diversity. On the other hand, it was al so suggested that
sanpling of true source varieties will be fundanental to avoid

m sj udgnent .

Yamashita and Tashiro (2004) conducted a study, to devel oped nale sterile
i nes of Japanese bunch onion (A fistul osun) possessing the cytopl asm of
a wld species, A galanthum by backcrossing. To eval uate seed
productivity of the nale sterile lines in practice, they were crossed
with the male fertile line, cultivar Kujyo, using honeybees as
pollinators under field conditions. The nunber of florets and seeds per

i nfl orescence, seed set and seed germination of the material were

i nvestigated. Al though variation was observed anong the nmale sterile
lines, there were several lines having seed productivity equal to

cul tivar Kujyo.

Ni ne virus-free clones (Hiroshim-1 go-H roshina 9 go) of wakegi onion
(A. wakegi) were exanined by Araki et al. (2003) fluorescent anplified
fragment | ength pol ynorphi sm (AFLP) techni que using 16 priner

conbi nations. Twel ve out of the 16 priner conbinations anplified a tota
of 678 DNA fragnents (peaks) in nine wakegi onion clones. Eight priner
conbi nati ons produced 11 pol ynorphi ¢ markers avail abl e for discrimnating
the nine clones fromeach other, except between Hiroshim-1 and

Hi roshima-2 go (' Kanshirazu'). The AFLP data reveal ed that 26. 3% and
23.5% of the 678 DNA fragments were derived from Japanese bunch onion (A
fistulosum and shallot, respectively. Five, out of 11 polynorphic

mar kers, were seemngly originated from Japanese bunch oni on, whereas
three were fromshallot. The results verified that wakegi onion are

i nterspecific hybrids whose parents are the Japanese bunch onion and
shal | ot.

To prevent bolting and to devel op a new croppi ng system for harvest in
June, the effects of tunnel covering and a 16-h photoperiod (LD) on the
growth, flower initiation and bolting of Japanese bunch onion (A



fistulosum cultivars Kincho, Asagi-kujo and Cho-etsu were investigated
by Yamasaki et al. (2003). The maxi mum air tenperature was 20-250C hi gher
under the tunnel than in the open field. G owh during the treatnents was
accel erated by tunnel covering and LD, solely or conmbined. Wth Cho-etsu,
tunnel covering alone effectively prevented bolting, because
devernalization was induced by a high day tenperature, but with Kincho
and Asagi-kujo, it did not. However, when tunnel covering was conbi ned
with LD, the bolting rate was decreased to 7-24% The inhibitory effect
of LD alone on the bolting rate was not observed for Kincho and Asagi -
kuj o. However, with Cho-etsu, LD alone sufficiently prevented bolting;
when conbi ned, LD and tunnel covering prevented bolting conpletely. These
results indicate that the 16-h photoperiod i nduced devernalization of
Japanese bunch onion. The possibility of harvesting sone m d-season
cultivars, such as Kincho and Asagi-kujo in June was successfully
established. As the bolting rate did not correspond to the devel opnent al
stage of flower buds during the treatments in Asagi-kujo, abortion of
devel opi ng fl ower buds may be induced by high day tenperature.

At the Warnenhui zen (the Netherl ands) open day the vegetabl e breeder Bejo
presented the new onion varieties BG5180, Hytech, BGS162, and BGS173. For
BGS180 a high yield and good storage quality is reported by Kretschner
(2002). Hytech is an early, high yielding, round type. BGS162 has a good
internal and external red colour and can be stored until March. BGS173 is
a bunch onion with a very long white stem Results fromthe third year of
an organic variety test plot indicated good results for Hyfort, Hystar,
Hyt ech and Renate. The bulbs are available in organic quality. At the
Qudkar spel (the Netherl ands) open day the breedi ng house Cause/ Tezi er
presented the new bunch onion variety Cristobal, suitable for protected,
plastic tunnel and field production. Cristobal is fromthe A fistul osum
gene pool, the nain onion in China and Japan. The cultivation tinme is 90-
120 days and 25x2.5 cm spacing i s recomended.

Yarmasaki and Tanaka (2002) conducted an experinment to find out the effect
of root zone tenperature on bolting of Japanese bunch onion (A
fistulosum was investigated using a root zone tenperature controlling
apparatus. High root zone tenperature pronpted the growth of three
cultivars, Kincho, Asagi-kujo and Cho-etsu irrespective of the air
tenperature conditions. H gh root zone tenperature of 5-200C under a | ow
air tenmperature inhibited the bolting of three cultivars. In contrast,

| ow root zone tenperature of 5-150C under a high air tenperature pronoted
the bolting of Kincho and Asagi-kujo. The inportance of root zone
tenperature in flower initiation of Japanese bunch onion is presented.
The rel ationship between bulb shape and fresh-wei ght were exani ned by
Hasegawa et al. (2001) in 6-17 phenologically different onion varieties
over a period of three consecutive years (1997-2000). Cultivars
reconmended for production in different agricultural areas of

Sout hwest ern Japan, were classified according to their maturity in early,
m d-di anmeter and late varieties. Onion bulb shape, expressed as the
proportionality existent between the dianeter and height, was | ower in
the early local varieties, such as Kai zuka-wase (1.8+or-0.04) and

Shi zuoka-wase (1.8+0r-0.03), thus reflecting their flattened form In the
| ater varieties, such as GCsakamaru and Yanmaguchi - kodaka, the val ue was

1. 1+or-0.02, denonstrating their complete gl obular shape. Conversely, for
the F1 varieties Apollo, Advance and OL, the ratio val ue was higher
(1.3+0r-0.05) and was |lower for Momiji (1.0+or-0.01). In general, they
presented | ess obl ateness than the local varieties. Arong the | oca



varieties, the highest bulb weights recorded were 365.8 and 356.9 g/bulb
for Awajichyukou and Sensyu-nakate, respectively, while the remaining
five cultivars weighed | ess than 300 g each. In contrast, with the
exception of Moniji, all F1 hybrids registered wei ght values superior to
300 g, beginning with advance that yielded of 470 g.

To control the bolting of Japanese bunch onion (A fistulosun) photo
periodically, the effect of photoperiod before, during and after
vernalization on flower initiation and devel opnent and the vari etal
differences were investigated by Yamasaki et al. (2000) using the two

m d- season flowering cultivars Kincho and Asagi-kujo, and a | at e-season
fl owering cv. Cho-etsu. A |ong-day photoperiod (LD, 16 h) given before
vernalization inhibited flower initiation. Especially, the bolting rate
of Asagi-kuj o decreased by about a half, conpared with the short-day

phot operiod (SD, 8 h). The interaction between the effect of night
tenperature (30C, 70C, 110C or 150C) and the effect of the photoperiod
(SD and LD) during vernalization was al so investigated. In Kincho, LD did
not affect flower initiation at 30C, but inhibited flower initiation at
70C, 110C and 150C. In Asagi-kujo, flower initiation was significantly

i nhi bited by LD under all tenperature conditions. This inhibitory effect
was stronger at 110C and 150C than at 30C and 70C. In Cho-etsu, LD
significantly inhibited flower initiation at 30C and 70C, and fl ower
initiation rarely occurred at 110C and 150C. In this study, generally, LD
during vernalization inhibited flower initiation in all cultivars. Thus
Japanese bunch onion required a short-day photoperiod in flower
initiation, which was stronger in Asagi-kujo and Cho-etsu than in Kincho.
Fromthese results, we conclude that |ow tenperature and a short-day

phot operi od conpl enentarily induce flower initiation in Japanese bunch
onion. After flower initiation, the early stage of flower devel opnent is
day-neutral, and after the floret formation stage, a |ong-day photoperiod
pronmotes flower devel opnent and el ongati on of the seed stalk

Varieties of Japanese bunch onion include Wite Spear, Evergreen, Kujo
(Kujyo) Multistalk, ishikura Long, He-shi-ko, Nebuka, Kincho, Red Beard,
Tsukuba (a heat-resistant variety grown in spring for sunmer use), Milti-
Stal k, and Tokyo Long Wite. In Japan, thick-bladed types are al so grown.
Among the popul ar varieties are Kaga, Shinonita, Senju, and Kuronobori
Hybrids with the common onion (A cepa) include Wite Knight and
Beltsville bunch. This onion does not forma bulb. It grows in clunps
with several tillers bunched together. The stalks are silvery white and
about % inch in dianeter. Depending on the variety, they will grow 6 to
24 inches |ong (Rubatzky and Yanmaguchi, 1997).

2.3 Earthing up on yield contributing characters and yield

An experinment was conducted by Tesfaye et al. (2013) to investigate the
ef fect of plant spacing and tinme of earthing up on tuber quality of

Jal ene potato variety four levels of plant spacing (10, 20, 30 and 40 cm
and four times of earthing (15, 30, 45 days after plant enmergence and no
earthing). Significantly the highest nunber of green potatoes (41
tubers/plot) was observed at the interaction of 10 cmw th no earthing up
wher eas the hi ghest nunmber of large tubers (6 tubers/hill) was found at
the interaction of 40 cmwith earthing up after 15 days.

Mukherjee et al. (2012) conducted an experinent in West Bengal, |ndia,
during the 2006 and 2007 rabi seasons, to determ ne suitable and
econom cal ly viable weed control practices for potato cv. Kufri Jyoti

The treatnments conprised 0.30 kg netribuzin/ha at 7 days after planting
(DAP) as early post-energence in ridge planted potato, followed by



earthing up at 45 DAP, 50 kg metribuzin/ha at 7 DAP in ridge planted
potato, followed by earthing up at 45 DAP, 0.60 kg pendi nethalin/ha as
pre-enmergence in ridge planted potato, followed by earthing up at 45 DAP
0.10 kg oxyfluorfen/ha as pre-energence in ridge planted potato, foll owed
by earthing up at 45 DAP, 0.50 kg isoproturon/ha as pre-energence in

ri dge planted potato, followed by earthing up at 45 DAP, 0.50 kg
paraquat/ha as early post-energence at 2-3% energence of potatoes (10
DAP) in ridge planted potato, followed by earthing up at 45 DAP, mul ching
with rice straw at 10 t/ha after planting of potato in ridges, farnmer's
practice (flat bed planting with 2 hand weedi ngs at 15 and 30 DAP and
earthing up at 45 DAP), weedy control and weed-free control

The field studies were conducted by Aslamet al. (2008) on nmanagenent
strategies for controlling | odging in pre-sown sugarcane at Sugarcane
Research Station, Khanpur during 2004-05 and 2005-06. The managenent
practices included two sowi ng techniques i.e., Shallow furrows, deep
trenches and three earthing up treatnents i.e., no earthing, earthing up
wi th spade and earthing up with ridger. The results indicated non-
significant cane yield inprovenment due to trench sowi ng and signifi cant
due to earthing up. Spade earthing increased cane yield by 19.20% and
earthing up with ridger increased by 18.00% over no earthing control in
pool analysis. A neasurable increase in comercial cane sugar was record
owing to earthing up as a result of reduced | odging.

Field trials on turmeric (Curcurma longa L.) was conducted by Jage et al
(2006) to find out the best nmethod and optinum | evel of potassium on

| oany soils of North-Eastern Haryana. Split application of potash (K)
hal f at planting and half at earthing up gave the highest rhizonme yield
(257.4 g/ ha) and was found significantly better than the application of K
fully at planting (241.7 g/ha) or at earthing up (228.0 g/ha). In terns
of the rhizone yield, the crop responded significantly up to application
of 50 kg K20/ ha. Interaction between nethod and | evel of K application
was found significant in respect of the rhizome yield during 2002-03
which reveal ed that the crop required only 25 kg K2ZO ha if K was applied
in tw equal splits at planting and earthing up.

A field experinent was conducted by Chettri et al. (2006) in clay |oam
soil to study the effect of agro-nechanical techni ques on straightness of
the cane. Two tillage techniques, i.e., deep cultivation (DC), 22-25 cm
deep, along with earthing up and traditional shallow cultivation (SC),
12-15 cm deep, were conpared for two cane varieties, 'CP-65/357" and 'L-
62/96'. No significant difference in straightness of cane was observed
and both techniques failed to produce required strai ght cane.

Total four experinents were carried out by Mihammad et al. (2001) in the
different ecol ogical zones of the province i.e. Southern, Northern and
Central zones in order to find out the suitable tinme of earthing up for
obt ai ni ng maxi mumyield of sunflower crop in NWP. The average data of
four locations reveal ed that sunfl ower gave highest yield if the earthing
up is conpleted before bud formati on. However, seed yield is decreased
when earthing up is delayed. It is, therefore, reconmended that earthing
up before bud formation is necessary for obtaining higher returns from
sunfl ower with respect to seed yield.

Dua (2000) conducted an experinent with treatments consisted of a

conmbi nation of 4 fertilizer levels and 4 weed control nethods (control
manual weeding + earthing up; 1.5 kg al achlor/ha (pre-energence); and 0.5
kg paraquat/ha. Paraquat, alachlor and manual weeding + earthing up



treatnents gave 61.3, 47.3 and 36. 2% hi gher tuber yields, respectively,
conpared to the control

Sarwar et al. (2000) reported froman experinent that nean cane yield
(186.9 t) was highest with earthing-up with tractor nounted cane ridger
followed by 177.6 ton with deep tillage by a sub soiler. The conmerci al
cane sugar content increased was highest with earthing-up by ridger
(14.099% .

Sharma et al. (2000) conducted an experinment with 3 | evels of
intercultural viz., no intercultural, one hoeing at 15 days after sow ng
(DAS) and earthing up at 30 DAS along with 5 treatnents of atrazine viz.,
no atrazine (control), and pre- or post-energence application of atrazine
at 1 kg/ ha by spraying or m xing with sand. Earthing up at 30 DAS
resulted in the virtual elinination of weeds throughout the crop growth
period but there was no additional increase in yield when earthing up was
added.

An experinment was conducted by Qadir et al. (1998) on the growh and
yield of potato cv. "Utinus" as affected by earthing-up was conducted at
Agricultural Research Institute, Tarnab, Peshawar, Pakistan. Earthi ng-up
at different stages of growth were applied. Earthing-up two weeks after
the conpl etion of tuber emergence was found the best in ternms of nmaximum
pl ant height (48.37 cm, plant spread (47.50 cm, nunber of stem per

pl ant (5.02) and tuber per plant (11.00) and yield per hectare (12.32
tons/ha) were noted for this treatnent.

An experinment were conducted by Bisen and Barholia (1990) at Chhi ndwara
to find out the effects of 80 or 120 kg NN ha at planting, 40 + 40 or 60 +
60 kg at planting and earthing up, 40 + 20 or 60 + 40 kg at planting and
earthing up + 20 kg Nas 2 foliar sprays or no N fertilizer on yield of
potatoes cv. Kufri Sindhuri. 40 kg N at planting + 20 kg at earthing up +
20 kg as 2 foliar sprays gave the highest average yield of 26.0 t/ha

foll owed by 120 kg N at planting (25.4 t) conpared with no N (16.8 t).

Al treatnments gave higher yields than the control. plant stands were

hi ghest with 80 kg N at planting.

Unirrigated potato (Sol anumtuberosumL.) cv 'Local Red" was eval uated by
Shrestha et al. (1981) for energence, tuber nunber and tuber weight per

hill, and yield per hectare with respect to planting nmethods, nunber of
sprouts, and earthing-up. Furrow and flat nethods were superior to ridge
pl anting for enmergence and tuber nunber, but tuber weight per hill was

highly significant in the ridge planting (0.70 kg/hill). The tuber nunber
following earthing-up in the ridge planted crop was | ow. Interactions of
met hods x eart hing-up, and nethods x sprouts nunber x earthing-up were
significant on tuber nunber per hill. Significant effect on yield was

al so recorded in the interactions of nmethods x earthing-up and reported
that the seed potatoes having four sprouts, planted in the furrow and
earthed-up, resulted in the highest yield (25.4 t/ha).

CHAPTER I 11

MATERI ALS AND METHODS

The experinment of Japanese bunch onion was conducted at field | evel
during the period from Decenber 2011 to May 2012. The materials and

met hods that were used and foll owed for conducting the experinent
presented under the foll owi ng sub-headi ngs-

3.1 Experinental site

The study was conducted in the Horticulture Farm Sher-e-Bangla

Agricul tural University, Dhaka, Bangladesh to find out the effect of
earthing up on growh and yield of different Japanese bunch onion |ines.



The location of the experinmental site is 23074/ N | atitude and 90035/ E

| ongitude and at an elevation of 8.2 mfromsea |evel (Anon., 1989).
3.2 Characteristics of soil

Sel ected | and of the experinental field was medium high land in nature
wi th adequate irrigation facilities and remained utilized for crop
production during the previous season. The soil is belongs to the
Modhupur Tract (UNDP, 1988) under AEZ No. 28. The soil texture of the
experinmental soil was sandy | oam The nutrient status of the farm soi
under the experinmental plot with in a depth 0-20 cmwere coll ected and
anal yzed in the Soil Resources and Devel opnent Institute Dhaka, and
result have been presented in Appendix I.

3.3 dimtic condition of the experinmental site

Experinental field is situated in the sub-tropical climte zone, which is
characterized by heavy rainfall during the nonths of April to Septenber
and scanty rainfall during the rest period of the year. Details of the
met eor ol ogi cal data during the period of the experinment was collected
fromthe Bangl adesh Met eorol ogi cal Departnent, Agargaon, Dhaka and
presented in Appendix |1

3.4 Planting materials
Japanese bunch onion lines were used as the test crop of this experinent
and the Iines were collected from Japan (Sakata Seed Conpany).
3.5 Treatnent of the experinent
The experinment consisted of two factors:
Factor A: Japanese bunch onion lines (three lines) as

i L1: Wiite star

. L2: Moto kura
iii. L3: Akahige or Red hero
Factor B: Earthing up (three levels) as

i EO: No earthing up (control)

ii. El: Once earthing up

iii. E2: Twice earthing up
There were 9 (3 x 3) treatnents conbi nati on such as L1EO, L1El1l, L1E2,
L2EO, L2E1, L2E2, L3EO, L3El and L3E2.
3.6 Preparation of field
The land sel ected for conducting the experinment was opened in the 1st
week of Decenber 2011 with a power tiller, and | eft exposed to the sun
for a week. After one week the | and was harrowed, ploughed and cross-
pl oughed several tinmes followed by |addering to obtain until good tilth.
Weeds and stubbl es were renpved and finally obtained a desirable tilth of
soil was obtained for sowi ng seeds of Japanese bunch oni on. The
experinmental |and was partitioned into unit plots as per treatnent
conmbi nati on.

3.7 Design and | ayout of the experinent

The two factorial experiment was laid out in a Random zed Conpl ete Bl ock
Design (RCBD) with three replications. The total area of the experinental
pl ot was 150.00 nm2 with length 15.0 mand width 10.0 m The total area
was divided into three equal blocks. Each block was divided into 9 plots
where 9 treatnments combination were allotted at random There were 27
unit plots altogether in the experinment. The size of the each plot was
2.0 mx 1.0 m The distance nui ntai ned between two bl ocks and two plots



were 1.0 mand 0.5 m respectively. The layout of the experinent is shown
in Figure 1.

3.8 Seed sow ng

Seeds of three Japanese bunch onion lines were sown in field on 15
Decenber 2011 in line with maintaining the distance between line to line
20 cmand plant to plant 10 cm spaci ng that naintained through thinning
up. Finally, 100 plants accomobdated in each plot.

3.9 Application of fertilizers

Urea, Triple Super Phosphate (TSP) and Muri ate of Potash (MP) were used
as a source of nitrogen, phosphorous, and potassium respectively.
Fertilizers were applied 250 kg/ha (urea: TSP. MP = 1:2:2) at land
preparai on. Top dressing was done with 20-25 kg urea when Negi becones 2-
3 weeks ol der.

3.10 Intercultural operation

After raising seedlings, various intercultural operations such as
irrigation, weeding and earthing up as treatnment were acconplished for
better growt h and devel opment of the Negi seedlings.

3.10.1 Irrigation and drai nage

Over-head irrigation was provided with a watering can to the plots once

i medi ately after raising of seedlings in every alternate day in the
eveni ng upto seedling establishnent. Further irrigation was provi ded when
needed. Excess water was effectively drained out at the tinme of heavy
rain.

Figure 1. Layout of the experinental plot

3.10.2 Weedi ng

Weedi ng was done to keep the plots clean and easy aeration of soil which
ultimately ensured better growth and devel opnent. The newl y energed weeds
were uprooted careful ly.

3.10.3 Eart hing up

First earthing up was done at 14 January, 2012 after 30 days of seed

sow ng and 2nd earthing up was done at 29 January 2012 after 15 days of
1st earthing up.



3.11 Plant protection

Ri dom| CGold was applied @2 m L-1 against the insect pests |like cut
worm | eaf hopper, fruit borer and others. The insecticide application
was made fortnightly for a week after seed sowing to a week before
harvesting. Furadan 10 G was al so applied during final |and preparation
as soil insecticide.

3.12 Harvesting

Japanese bunch onion or Negi were harvested at 160 days after sowing with
attai ned highest growh stage. Considering the observation highest growth
stage was marked upto 160 days and nost of the growth paraneter of Neg
more or less simlar at 140 and 160 DAS.

3.13 Data collection

Pl ants were randomy selected fromeach unit plot for data collection in
every data recording day and the plants of outer rows excluded fromthe
random sel ection to avoi d border effect.

3.13.1 Pl ant hei ght

Pl ant hei ght was nmeasured from sanple plants in centineter fromthe
ground level to the tip of the longest |eaf and nmean val ue was

cal cul ated. Plant hei ght was al so recorded at 20 days interval starting
from 60 days of sowi ng uptol60 days to observe the growmh rate of plants
It was included the upper and bel ow ground parts of the plant.

3.13.2 Nunber of |eaves per plant

The total nunber of |eaves per plant was counted from each sel ected
plant. Data were recorded as the average of 5 plants sel ected at random
fromthe inner rows of each plot from60 DAS to 160 DAS at 20 days

i nterval

3.13.3 Leaf area

Leaf area was neasured by using CL 202 | eaf area nmeter from sanpl e | eaves
and expressed in cn2. Leaf area was recorded from 60 DAS to 160 DAS at 20
days interval by uprooting 5 selected plants fromeach unit plot for
every data recordi ng day.

3.13.4 Lengt h of | eaf

The length of |eaf was neasured with a neter scale fromthe basenent of
leaf to the tip of the |Iongest |eaf and nean val ue was cal cul ated. Length
of leaf was recorded from60 DAS to 160 DAS at 20 days interval by
uprooting 5 selected plants fromeach unit plot for every data recording
day.

3.13.5 Lengt h of pseudostem

The length of pseudostem was neasured with a nmeter scale. Length of
pseudost em neasured fromthe rooting zone to the basenment of |eaf and
mean val ue was cal cul ated. Length of pseudostem was al so recorded from 60
DAS to 160 DAS at 20 days interval by uprooting 5 selected plants from
each unit plot for every data recording day.

3.13.6 D anmet er of pseudostem

The di aneter of pseudostem was neasured with a Digital Caliper-515 (DC
515) of Negi plants. Dianeter of pseudostemwas recorded from 60 DAS to
160 DAS at 20 days interval by uprooting 5 selected plants from each unit
pl ot for every data recordi ng day.

3.13.7 Wei ght of | eaves per plant
The wei ght of |eaf was neasured with a digital weighing nachine fromthe
5 whol e | eaves of Negi plant and nean val ue was cal cul ated. Wi ght of



| eaves was al so recorded from 60 DAS to 160 DAS at 20 days interval by
uprooting 5 selected plants fromeach unit plot for every data recording
day.

3.13.8 Wei ght of pseudost em

The wei ght of pseudostem was neasured with a digital weighing machine
fromthe 5 whole stemof Negi plant and nmean val ue was cal cul at ed. Wi ght
of pseudostem was recorded from 60 DAS to 160 DAS at 20 days interval by
uprooting 5 selected plants fromeach unit plot for every data recording
day.

3.13.9 Yi el d per plot

Yi el d of Japanese bunch onion or Negi per plot was recorded fromthe
whol e wei ght of bel ow ground part by converting total number of plants
per plot and was expressed in kilogram Yield per plot was cal cul ated on
the wei ght of below ground parts at 160 DAS where crop was attai ned at

hi ghest growt h/ mat ure st age.

3.13.10 Yi el d per hectare

Yi el d per hectare of Negi was cal cul ated by cal cul ati ng the wei ght of
plot yield into hectare and was expressed in ton.

3.14 Statistical anal yses

The data obtained for different characters were statistically analyzed to
find out the significance of the difference for line and earthing up on
yield and yield contributing characters of Negi. The nmean val ues of al
the recorded characters were eval uated and anal ysis of variance was
performed by the “F” (variance ratio) test. The significance of the

di fference anong the treatnent conbinations of neans was estinmated by
Duncan”s Multiple Range Test (DWVRT) at 5%l evel of probability (Gonez and
Gonez, 1984).

CHAPTER |V
RESULTS AND DI SCUSSI ON
The experinment was carried out to find out the influence of earthing up
on grow h and yield of Japanese bunch onion lines. Data on different
growt h and devel opnment stages were recorded on growth and yield
paraneter. The anal yses of variance (ANOVA) of the data on different
growth and yield paraneters are presented in Appendix I11-X The findings
of the experinment have been presented and di scussed with the hel p of
tabl e and graphs and possible interpretations given under the follow ng
headi ngs:
4.1 Plant height
Pl ant height varied significantly for different bunch onion |ines at 60,
80, 100, 120, 140 and 160 DAS (Appendix Il1l1). Tallest plant (17.9, 30.0,
39.9, 49.5, 57.5 and 60.7 cm) was recorded fromL2 (Mdto kura), whereas
the shortest plant (13.5, 24.5, 34.9, 44.6, 52.3 and 55.1 cm) was
recorded from L3 (Akahige or Red hero) at 60, 80, 100, 120, 140 and 160
DAS (Figure 2). Plant height is a genetical character and different
|'i nes/ genotypes produced different plant height on the basis of their
varietal characters (Plate 1). Eugeniusz et al. (2012) reported highest
pl ant height 53.1 cmwhich are simlar to the findings of this
experi nment.
Different |levels of earthing up showed significant variation on plant
hei ght of Japanese bunch onion (Appendix I11). Tallest plant (17.4, 29.6,
39.9, 49.6, 56.9 and 60.4 cm) were observed fromE2 (tw ce earthing up),



which was statistically identical (16.8, 28.9, 38.6, 48.9, 56.5 and 59.5
cn) with E1 (once earthing up) but significantly varied fromEO (Figure
3). Shortest plant (13.8, 24.5, 34.9, 44.4, 52.4 and 54.3 cm) was
recorded fromEO (No earthing up i.e. control).

Interaction effect of different bunch onion Iines and earthing up showed
significant differences on plant height (Appendix Il11). Tallest plant
(18.7, 32.6, 43.0, 53.5, 60.4 and 62.9 cn) was observed fromL2E2, while
the shortest (12.3, 20.4, 30.3, 41.7, 49.7 and 52.5 cn) was recorded from
L3EO at 60, 80, 100, 120, 140 and 160 DAS (Table 1).

4.2 Nunber of |eaves per plant

Significant variation was recorded for nunber of |eaves per plant for

di fferent bunch onion lines (Appendix IV). Maxi num nunmber of |eaves per
plant (3.36, 4.82, 5.91, 7.22, 8.16 and 8.33) was found from L2 whi ch was
statistically simlar (3.22, 4.76, 5.68, 7.04, 7.93 and 8.18) with L1
whil e the m ni num nunber (2.89, 4.22, 5.13, 6.27, 6.98 and 7.16) obtained
fromL3 at 60, 80, 100, 120, 140 and 160 DAS (Table 2). Managenent
practices influence the nunber of |eaves per plant but variety itself
mani pul ated the nunber of |eaves per plant. Eugeniusz et al. (2012)
reported maxi mum nunber of |eaves 5.7 froman earlier experinment

Nunber of |eaves per plant of Japanese bunch oni on showed significant
variation for different I evel of earthing up (Appendix |V). Mximm
nunber of |eaves per plant (3.36, 4.80, 5.87, 7.04, 8.20 and 8.44) was
recorded from E2, which was statistically simlar (3.27, 4.69, 5.62,

7.00, 8.07 and 8.27) with E1 at 60, 80, 100, 120, 140 and 160 DAS (Tabl e
2). On the other hand, the nmi ni num nunber of |eaves per plant (2.84,

4,31, 5.18, 6.49, 6.80 and 6.96) was found from EO.

Di fferent bunch onion lines and earthing up showed significant
differences for interaction effect of on nunber of |eaves per plant
(Appendi x V). Mxinmum nunber of |eaves per plant (3.60, 5.47, 6.40,

7.60, 9.00 and 9.40) was attained from L2E2 and the m ni mum nunber (2. 60,
3.93, 5.07, 5.87, 6.07 and 6.13) was recorded fromL3EO at 60, 80, 100,
120, 140 and 160 DAS (Table 3).

Tabl e 1. Interaction effect of different lines and earthing up on

pl ant hei ght of Japanese bunch oni on

Treat nent Pl ant hei ght (cm) at 60 DAS 80 DAS 100 DAS 120
DAS 140 DAS 160 DASL1EO 12.4 ¢ 23.3 e 34.7 ¢ 43.7
cd 50.7 cd 53.1 elLlEl 18.4 a 29.4 bc 38.0 bc 49. 4
ab 57.1 ab 59.9 bclL1E2 18.7 a 29.2 bc 40.7 ab

50.9 ab 58.3 ab 61. 8 abL2EO 16.7 ab 29.8 bc 39.7 ab
47.8 bc 56.7 ab 57.2 cdL2E1 18.4 a 31.2 ab 39. 3 abc
49.6 ab 57.4 ab 62.1 abL2E2 18.7 a 32.6 a 43.0 a

53.5 a 60.4 a 62.9 alL3EO 12.3 ¢ 20.4 f 30.3d

41.7 d 49.7 d 52.5 elL3El 13.4 c 26.1 d 38.4 abc

47.8 bc 55.2 bc 56. 4 dL3E2 14.8 bc 26.9 cd 36.0 bc
44. 4 cd 52.0 cd 56. 4 dLSD(0. 05) 2.394 2. 6522 4. 309

3. 909 4,270 2.651Level of significance 0. 05 0.01 0. 05



0. 05 0.05 0. 05CV( % 8. 66 5.54 6. 59 4.74 5.46
5.64ln a colum neans having sinilar letter(s) are statistically simlar
and those having dissinmilar letter(s) differ significantly as per 0.05

| evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing

upL3: Akahige or Red heroE2: Twice earthing up

Tabl e 2. Effect of different lines and earthing up on nunber of | eaves

per plant of Japanese bunch onion

Tr eat nent Nunber of | eaves per plant at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASJapanese bunch onion |inesLl1 3.22 a

.76 a 5.68 a 7.04 a 7.93 a 8.18 alL2 3.36 a 4.82 a

.91 a 7.22 a 8.16 a 8.33 alL3 2.89 b 4.22 b 5.13 b

.27 b 6.98 b 7.16 bLSD(0. 05) 0. 202 0. 214 0.234 0.214

. 363 0. 397Level of significance 0.01 0.01 0.01 0.01

.01 0. O1Eart hi ng upEO 2.84 b 4.31 b 5.18 b 6.49 b 6. 80
6. 96 bE1l 3.27 a 4.69 a 5.62 a 7.00 a 8.07 a 8. 27

aE2 3.36 a 4.80 a 5.87 a 7.04 a 8.20 a 8. 44 alLSIX 0. 05)

0. 202 0.214 0.234 0. 214 0. 363 0.397Level of significance

0.01 0.01 0.01 0.01 0.01 0. 01CV( % 6.43 4. 67 5.22

6. 14 4.72 5.041n a columm neans having simlar letter(s) are

statistically simlar and those having dissimlar letter(s) differ

significantly as per 0.05 | evel of probability

T OoOOoOOoO U b

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twi ce earthing up

Tabl e 3. Interaction effect of different lines and earthing up on
nunber of |eaves per plant of Japanese bunch onion
Tr eat nent Nunber of | eaves per plant at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASL1EO 3.00 c 4.47 cd 5.00 ¢ 6.93
cd 7.07 d 7.27 cL1El 3.27 abc 4.67 c 5.87 b 7.07 bc
7.73 cd 7.87 bcL1E2 3.40 ab 5.13 ab 6. 00 ab 7.13 bc

8.33 bc 8.40 bL2EO 2.93 cd 3.93 e 5.40 c 6. 67 de 7.27 d
7.47 cL2E1 3.53 a 5.07 b 5.93 b 7.40 ab 8.87 ab 9.13
aL2E2 3.60 a 5.47 a 6.40 a 7.60 a 9.00 a 9. 40 alL3EO
2.60 d 3.93 e 5.07 ¢ 5.87 f 6.07 e 6.13 dL3El 2.93 cd
4.53 cd 5.13 ¢ 6.53 e 7.60 d 7.80 bclL3E2 3.13 bc 4.20
de 5.20 ¢ 6.40 e 7.27 d 7.53 cLSD(0. 05) 0. 351 0.371

0. 406 0.371 0. 629 0. 688Level of significance 0. 05 0.01
0.01 0. 05 0.01 0. 01CV(% 6. 43 4.67 5.22 6.14 4.72
5.041n a colum neans having sinlar letter(s) are statistically simlar
and those having dissinmilar letter(s) differ significantly as per 0.05

| evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twi ce earthing up

4.3 Leaf area

Di fferent bunch onion lines showed significant differences in terns of

| eaf area (Appendix V). Hi ghest |eaf area (84.9, 128.7, 187.7, 260.1
324.0 and 333.0 cnR) was observed from L2 which was statistically
identical (83.0, 125.3, 184.6, 256.1 , 319.3 and 329.2 cn?) with L1
again the |owest |eaf area (75.7, 112.8, 164.5, 222.4 , 271.6 and 300.0
cn2) was recorded fromL3 at 60, 80, 100, 120, 140 and 160 DAS (Table 4).



Significant difference was recorded for different [evel of earthing up on
| eaf area of Japanese bunch oni on (Appendix V). Highest |eaf area (86.9,
127.8, 184.2, 256.8, 324.4 and 334.7 cn?) was found from E2, which was
statistically identical (84.4, 123.9, 182.4, 255.1, 320.0 and 330.2 cn®)
with E1, whereas the |owest |eaf area (72.4, 115.1, 170.2, 226.8, 270.5
and 297.4 cnm2) from EO at 60, 80, 100, 120, 140 and 160 DAS (Table 4).
Leaf area showed significant differences due to the interaction effect of
different bunch onion lines and earthing up (Appendi x V). Hi ghest | eaf
area (94.4, 133.2, 194.6, 275.1, 352.9 and 352.5 cnR) was recorded from
L2E2, again the |owest |eaf area (68.7, 101.9, 143.7, 200.0, 240.1 and
289.4 cn) from L3EO at 60, 80, 100, 120, 140 and 160 DAS (Table 5).

4.4 Length of |eaf

Length of |eaf showed significant differences for different bunch onion
lines (Appendix VWI). Longest leaf (13.5, 23.5, 30.5, 38.2, 44.6 and 47.6
cnm) was recorded fromL2 which was statistically simlar or foll owed
(12.2, 22.1, 29.5, 37.9, 43.4 and 45.3 cm by L1, while the shortest | eaf
(9.62, 18.9, 26.9, 34.7, 40.8 and 43.3 cm fromL3 at 60, 80, 100, 120,
140 and 160 DAS (Table 6). Length of leaf varied for different
lines/varieties mght be due to genetical and environnmental influences as
wel | as managenent practices.

Tabl e 4. Effect of different lines and earthing up on | eaf area of
Japanese bunch oni on

Treatnent Leaf area (cnR) at 60 DAS 80 DAS 100 DAS 120 DAS 140
DAS 160 DASJapanese bunch onion |inesL1 83.0 a 125.3 a 184.6 a
256.1 a 319.3 a 329.2 al2 84.9a 128.7 a 187.7 a 260.1 a
324.0 a 333.0aL3 75.7 b 112.8 b 164.5 b 222.4 b 271.6 b
300. 0 bLSD(0. 05) 4.256 4.541 10.34 11.86 21.12 21. 23Level of
signi ficance 0.01 0.01 0.01 0.01 0.01 0. OlEart hi ng upEO
72.4 b 115.1 b 170.2 b 226.8 b 270.5 b 297.4 bEl 84.4 a
123.9 a 182.4a 255.1 a 320.0a 330.2 a2 86.9 a 127.8 a
184.2 a 256.8 a 324.4 a  334.7 alLSD(0.05) 4.256  4.541 10. 34
11. 86 21.12 21.23Level of significance 0.01 0.01 0. 05 0.01
0.01 0.01CV(% 5,25 5.72 5.78 4.82 6.93 6.62 In a colum
means having simlar letter(s) are statistically simlar and those having
dissimlar letter(s) differ significantly as per 0.05 | evel of
probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twi ce earthing up

Tabl e 5. Interaction effect of different lines and earthing up on | eaf
area of Japanese bunch onion

Treat nent Leaf area (cnR) at 60 DAS 80 DAS 100 DAS 120 DAS
140 DAS 160 DASL1EO 75.6 c 120.4 ¢ 189.7 ab 246. 1 bcd

296.3 ¢ 306.4 bL1El 86.2 b 125.0 abc 174.3 b 255. 3 abc
312.4 bc 329. 2 abL1E2 87.1 ab 130.6 ab 189.7 ab 267.0 ab
349.2 ab 352. 2 alL2EO0 72.8 ¢ 122.9 bc 177.3 ab 234.3 cd
275.2 cd 296. 3 bL2El 87.6 ab 129.9 ab 191. 2 ab 271.0 a
344.1 ab 350. 3 aL2E2 94.4 a 133.2 a 194.6 a 275.1 a

352.9 a 352.5 alL3EO0 68.7 c 101.9 d 143.7 ¢ 200.0 e

240.1 d 289. 4 bL3El 72.5 ¢C 116.7 c 178.3 ab 234.8 cd

294.7 c 311. 2 bL3E2 85.9 b 119.7 c 171.5 b 232.4 d

280.0 c 299.5 bLSD(0. 05) 7.372 7. 866 17.90 20. 54 36. 59

36. 77Level of significance 0.01 0. 05 0.01 0. 05 0. 05



0. 05CV( % 5.25 5.72 5.78 4.82 6.93 6.62In a col um
means having simlar letter(s) are statistically simlar and those having
dissimlar letter(s) differ significantly as per 0.05 | evel of
probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twice earthing up

Tabl e 6. Effect of different lines and earthing up on length of | eaf

of Japanese bunch onion

Treatnent Length of leaf (cm at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASJapanese bunch onion linesLl 12.2 a
22.1 b 29.5 a 37.9 a 43. 4 ab 45. 3 bL2 13.5 a 23.5
a 30.5 a 38.2 a 44.6 a 47.6 alL3 9.62 b 18.9 ¢
26.9 b 34.7 b 40.8 b 43.3 cLSD(0.05) 1. 468 1.355
2.103 2. 309 2.800 1. 626Level of significance 0.01

0.01 0.01 0.01 0. 05 0. O1Eart hi ng upEO 10.1 b 18.9
b 26.9 b 34.4 b 41.0 b 42.6 bE1l 12. 4 a 22. 4 a
29.4 a 37.9 a 43.8 a 46. 3 ak2 12.9 a 23.0 a 30.6
a 38.4 a 44.0 a 47.2 alLSD(0. 05) 1. 468 1. 355

2.103 2. 309 2.800 1. 626Level of significance 0.01

0.01 0.01 0.01 0. 05 0.01CV( % 12. 46 6. 32 7.27
6. 26 6.53 5.591n a colum neans having simlar letter(s) are

statistically simlar and those having dissimlar letter(s) differ
significantly as per 0.05 | evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twi ce earthing up

Different |level of earthing up varied significantly on | ength of | eaf
(Appendi x VI). Longest leaf (12.9, 23.0, 30.6, 38.4, 44.0 and 47.2 cm
was recorded fromE2, which was statistically simlar (12.4, 22.4, 29.4,
37.9, 43.8 and 46.3 cm) with E1, while the shortest leaf (10.1, 18.9,
26.9, 34.4, 41.0 and 42.6 cn) was found fromEO at 60, 80, 100, 120, 140
and 160 DAS (Table 6).

Interaction effect of different bunch onion |ines and earthing up showed
significant variation for length of |eaf (Appendix VI). Longest | eaf
(14.2, 25.6, 33.1, 41.8, 47.1 and 49.1 cm) was attai ned from L2E2,
whereas the shortest |eaf (8.45, 15.5, 23.5, 32.2, 38.6 and 40.4 cn) was
observed from L3EO at 60, 80, 100, 120, 140 and 160 DAS (Table 7).

4.5 Wight of |eaves per plant

Wei ght of | eaves showed significant variation for different bunch onion
lines (Appendix VI1). Mxinmm wei ght of |eaves per plant (15.5 g, 25.7 g,
44.1 g, 59.6 g, 77.2 g and 81.7 g) was recorded fromL2 which was
statistically simlar (14.7 g, 24.9 g, 42.8 g, 58.9 g, 75.5 g and 78.3 Q)
with L1, while the m ninumweight of |eaves (12.9 g, 22.3 g, 39.2 g, 54.2
g, 72.0 g and 74.2 g) fromL3 at 60, 80, 100, 120, 140 and 160 DAS (Tabl e
8).

It was observed that different |evel of earthing up showed significant
differences for weight of |eaves per plant of Japanese bunch onion
(Appendi x VI1). Maxi num wei ght of |eaves per plant (15.2 g, 25.9 g, 44.6
g, 60.1 g, 76.2 g and 80.5 g) was observed from E2, which was
statistically identical (14.8 g, 25.4 g, 42.6 g, 59.1 g, 76.1 g and 79.7
g) with E1. On the other hand, the m ni nrum wei ght of leaves (13.1 g, 21.6



g, 38.9 g, 53.5 g, 72.3 g and 74.0 g) was recorded fromEO at 60, 80,
100, 120, 140 and 160 DAS (Table 8).

Table 7. Interaction effect of different lines and earthing up on

I ength of |eaf of Japanese bunch onion

Treatnent Length of leaf (cm at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASL1EO 8.90 c 17.7 e 26.3 cd
33.9 cd 39.4 cd 41.9 ef L1E1 14.0 a 22.9 bc 29.0 bc
38.0 abc 44.5 abc 47.0 abcL1E2 14.2 a 25.6 a 33.1 a
41.8 a 47.1 a 49.1 al2EO 12.9 ab 23.5 ab 30.8 ab

37.2 bc 45.0 ab 45. 4 bcdL2El 13.6 a 24.3 ab 29.9 abc
38.1 abc 44.0 abc 48. 2 abL2E2 14.2 a 22.5 bcd 30.9 ab
39.2 ab 44.6 abc 48. 4 abL3EO 8.45 ¢ 15.5 e 23.5 d
32.2 d 38.6 d 40. 4 fL3E1 9.59 ¢ 20.1 d 29. 4 abc

37.7 abc 42.9 abcd 43. 8 delL3E2 10.4 bc 21.0 cd 27.7
bc 34.3 cd 40. 2 bcd 44. 2 cdelLSD(0. 05) 2.542 2. 347
3.642 4. 000 4.849 2.817Level of significance 0. 05

0.01 0. 07 0.05 0. 05 0. 05CV( % 12. 46 6.32 7.27
6. 26 6.53 5.591n a colum neans having simlar letter(s) are

statistically simlar and those having dissimlar letter(s) differ
significantly as per 0.05 | evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twi ce earthing up

Tabl e 8. Effect of different lines and earthing up on wei ght of |eaves
per plant of Japanese bunch onion

Tr eat nent Wei ght of | eaves per plant (g) at 60 DAS 80 DAS 100
DAS 120 DAS 140 DAS 160 DASJapanese bunch onion linesLl

14.7 a 24.9 a 42.8 a 58.9 a 75.5 a 78.3 bL2 15.5
a 25.7 a 44.1 a 59.6 a 77.2 a 81.7 alL3 12.9 b
22.3 b 39.2 b 54.2 b 72.0 b 74.2 cLSD(0. 05) 0. 899
1.275 3. 466 4.185 2.879 2. 750Level of significance

0.01 0.01 0. 05 0. 05 0.01 0. O1Eart hi ng upEO 13.1 b
21.6 b 38.9 b 53.5 b 72.3 b 74.0 bEl 14.8 a 25.4
a 42.6 a 59.1 a 76.1 a 79.7 aE2 15.2 a 25.9 a
44.6 a 60.1 a 76.2 a 80.5 aLSD( 0. 05) 0. 899 1.275

3. 466 4,185 2.879 2. 750Level of significance 0.01

0.01 0.01 0.01 0.01 0.01CV(% 6. 26 5.25 8.25
7.28 5.85 5.53In a colum neans having sinmlar letter(s) are

statistically simlar and those having dissimlar letter(s) differ
significantly as per 0.05 | evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twice earthing up

Interaction effect of different bunch onion |ines and earthing up showed
significant differences on weight of |eaves per plant (Appendix VII).
Maxi mum wei ght of | eaves per plant (16.4 g, 28.2 g, 47.6 g, 64.8 g, 80.0
g and 83.8 g) was observed from L1E2, whereas the m ni num wei ght of

| eaves (11.2 g, 18.8 g, 34.3 g, 50.7 g, 69.5 g and 71.4 g) was recorded
fromL3EO at 60, 80, 100, 120, 140 and 160 DAS (Table 9).

4.6 Length of pseudostem

Di fferent bunch onion lines showed significant differences for |length of
pseudost em (Appendi x VI11). Longest pseudostem (4.38, 6.60, 9.36, 11.3,



12.9 and 13.2 cm was observed fromL2 which was simlar (4.29, 6.38
9.10, 11.0, 12.7 and 13.0 cn) with L1, again the shortest pseudostem
(3.87, 5.62, 8.03, 9.94 , 11.5 and 11.8 cm fromL3 at 60, 80, 100, 120,
140 and 160 DAS (Figure 4). Different lines/varieties responded
differently to input supply, nethod of cultivation and the prevailing
envi ronment during the growi ng season. Eugeniusz et al. (2012) reported
hi ghest length of pseudostem 14.1 cm which are sinmilar to the findings of
this experinent.

Significant variation was observed for different level of earthing up in
terms of |ength of pseudostem of Japanese bunch onion (Appendix VIII).
Longest pseudostem (4.48, 6.56, 9.33, 11.2, 12.9 and 13.2 cm was
recorded from E2, which was statistically identical (4.37, 6.45, 9.14,
11.0, 12.7 and 13.2 cm) with El, whereas the shortest pseudostem (3. 69,
5.58, 8.01, 9.99, 11.4 and 11.7 cn) was recorded fromEO at 60, 80, 100,
120, 140 and 160 DAS (Figure 5).

Bunch onion lines and earthing up showed significant differences on

| ength of pseudostem due to the interaction effect (Appendix VIII).
Longest pseudostem (4.82, 7.04, 9.92, 11.7, 13.6 and 13.9 cm was
observed from L2E2, again the shortest pseudostem (3.36, 4.90, 6.82,
9.52, 10.4 and 10.6 cm fromL3EO at 60, 80, 100, 120, 140 and 160 DAS
(Tabl e 10).

Tabl e 9. Interaction effect of different lines and earthing up on

wei ght of | eaves per plant of Japanese bunch onion

Tr eat nent Wi ght of | eaves per plant (g) at 60 DAS 80 DAS 100
DAS 120 DAS 140 DAS 160 DASL1EO 12.5 cd 20.9 d

38.7 cd 52.8 bc 70.0 bc 72.0 dL1E1 15.0 ab 25.7 bc
42. 3 abc 59.1 ab 77.0 a 80.4 abL1E2 16.4 a 28.2 a
47.6 a 64.8 a 80.0 a 83.8 alL2EO 15.7 ab 25.0 bc

43.9 abc 57.1 abc 77.4 a 78.6 abclL2El 15.8 a 27.2 ab
42.8 abc 59.5 ab 76.6 a 82.6 alL2E2 15.1 ab 25.0 bc
45.7 ab 62.1 a 77.6 a 83.2 alL3E0 11.2 d 18.8 d

34.3 d 50.7 ¢ 69.5 c 71.4 dL3E1 13.4 ¢ 23.5 ¢

42.9 abc 58.6 abc 74.9 ab 76.1 bcdL3E2 14.1 bc 24.6 c
40. 4 bcd 53.4 bc 71.0 bc 74.6 cdLSD(0. 05) 1.558 2. 209
6. 003 7.249 4,987 4. 763Level of significance 0.01

0.01 0.05 0.05 0. 05 0. 05CV( % 6. 26 5.25 8.25
7.28 5.85 5.53In a colum neans having sinmlar letter(s) are

statistically simlar and those having dissimlar letter(s) differ
significantly as per 0.05 | evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twice earthing up

Table 10. Interaction effect of different lines and earthing up on

| ength of pseudostem of Japanese bunch oni on

Treat nent Lengt h of pseudostem (cm at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASL1EO 3.91 b 5.64 e 8.35d 9.79
c 12.2 bc 12.7 abclLl1lEl 4.44 a 6. 47 bcd 9. 02 bcd 11.3 ab
12.5 abc 12.9 abclL1E2 4.51 a 6. 68 abc 9.75 ab 11.7 a

13.3 ab 13. 4 abL2EQ 3.80 b 6.22 cd 8.87 cd 10. 7 abc



11.7 ¢ 11.8 cL2E1 4.52 a 6.89 ab 9. 45 abc 11.5 a 13.4
ab 13.7 alL2E2 4.82 a 7.04 a 9.92 a 11.7 a 13.6 a

13.9 alL3EO 3.36 ¢ 4.90 f 6.82 e 9.5 ¢ 10.4 d 10.6
dL3E1 3.85 b 5.98 de 8. 95 bcd 10.1 bc 12. 3 abc 12. 6
abcL3E2 4.40 a 5.97 de 8.33 d 10.2 bc 11.8 ¢ 12.3
bcLSD( 0. 05) 0.410 0. 499 0. 760 1.178 1. 260 1.174Level of
signi ficance 0. 05 0. 05 0. 05 0. 05 0. 05 0. 05CV( % 5. 65
4. 65 4.97 6. 34 5.89 5.36ln a colum neans having simlar
letter(s) are statistically simlar and those having dissimlar letter(s)
differ significantly as per 0.05 | evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twice earthing up

4.7 Dianeter of pseudostem

It was reveal ed that diameter of pseudostemvaried significantly for

di fferent bunch onion lines (Appendix |IX). H ghest dianeter of pseudostem
(8.17, 11.5, 16.9, 19.1, 20.3 and 20.8 mm was observed from L2 which was
statistically identical (7.90, 11.2, 16.6, 18.9, 19.8 and 20.6 nm wth
L1, whereas the |owest dianmeter of pseudostem (7.55, 10.7, 14.6, 16.9,
18.3 and 18.6 mm was recorded fromL3 at 60, 80, 100, 120, 140 and 160
DAS (Figure 6). Managenent practices influence the dianmeter of pseudostem
but variety itself also manipulated it. Eugeniusz et al. (2012) reported
hi ghest pseudostem di anmeter 17.3 mmwhich are simlar to the findings of
this experinent.

Di amet er of pseudostem of Japanese bunch onion varied significantly for
different level of earthing up (Appendix |IX). Hi ghest dianeter of
pseudostem (8.37, 11.7, 17.1, 19.2, 20.2 and 20.5 nm) was found from E2,
whi ch was statistically identical (7.95, 11.2, 17.0, 19.0, 19.7 and 20.4
m with E1, again the | owest dianmeter of pseudostem (7.29, 10.5, 14.0,
16.8, 18.5 and 19.1 mr was observed from EO at 60, 80, 100, 120, 140 and
160 DAS (Figure 7). Earthing up of soil to the base of the Negi plant may
i ncrease di aneter of the underground portion of the plant which is an

i ndi cation of better quality and higher yield. Kumar and Gowda (2010)
reported that yield, the crop responded significantly due to earthing
up.

Significant variation was recorded for the interaction effect of
different bunch onion lines and earthing up for dianeter of pseudostem
(Appendi x | X). Hi ghest dianmeter of pseudostem (8.82, 12.3, 18.3, 20.1,
20.8 and 21.4 mMm) was observed from L2E2, while the | owest diameter

(7.27, 10.4, 13.0, 15.6, 16.9 and 17.1 mm was found from L3EO at 60, 80,
100, 120, 140 and 160 DAS (Table 11).

Tabl e 11. Interaction effect of different lines and earthing up on

di anet er of pseudostem of Japanese bunch oni on

Tr eat nent Di aneter of pseudostem (mm at 60 DAS 80 DAS 100 DAS
120 DAS 140 DAS 160 DASL1EO 7.28 ¢ 10.4 b 14.7 b 17.5 d
19.0 ¢ 20.4 bL1E1 7.78 bc 10.9 b 17.0 a 18.9 bc 19.8 bc
20.4 bL1E2 8.64 a 12.1 a 18.0 a 20.3 a 20.8 a 21.1
aL2EO 7.33 ¢ 10.6 b 14.3 b 17.2 d 19.6 bc 19.7 cL2E1
8.36 ab 11.6 ab 18.1 a 20.0 ab 20.4 ab 21.2 alL2E2 8.82
a 12.3 a 18.3 a 20.1 a 20.8 a 21.4 alL3EO 7.27 c 10.4
b 13.0 c 15.6 e 16.9 d 17.1 elL3El 7.72 bc 11.1 b

15.6 b 18.0 cd 19.0 c 19.7 cL3E2 7.65 bc 10.5 b 15.2 b



17.2 d 19.0 c 18. 9 dLSD(0. 05) 0. 760 1. 030 1.272 1.103
0. 799 0. 545Level of significance 0. 05 0. 05 0. 05 0. 05

0. 05 0. 01CV(% 5.58 5.36 4.59 5.48 5.37 4.57In a
colum neans having sinilar letter(s) are statistically simlar and those
having dissimlar letter(s) differ significantly as per 0.05 |level of
probability

L1: White starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twice earthing up

4.8 Weight of pseudostem

Wei ght of pseudostemvaried significantly for different bunch onion lines
(Appendi x X) under the present trial. Mxinmmweight of pseudostem (4.27
g, 8.18 g, 12.7 g, 20.5 g, 26.9 g and 28.5 g) was observed from L2 which
was statistically simlar (4.25 g, 8.01 g, 12.3 g, 19.7 g, 26.4 g and
28.2 g) with L1, while the m ni numwei ght of pseudostem (3.95 g, 7.21 g,
11.3 g, 17.3 g, 23.4 g and 24.7 g) fromL3 at 60, 80, 100, 120, 140 and
160 DAS (Table 12). Different lines/varieties responded differently to

i nput supply, nmethod of cultivation and the prevailing environment during
the growi ng season although it was al so governed by genetically.
Significant variation was recorded for different level of earthing up in
ternms of weight of pseudostem of Japanese bunch onion (Appendi x X).
Maxi mum wei ght of pseudostem (4.38 g, 8.19 g, 12.7 g, 20.2 g, 26.7 g and
28.8 g) was found from E2, which was statistically identical (4.31 g,
8.08 g, 12.3 g, 19.8 g, 26.6 g and 28.2 g) with E1, whereas the m ni num
wei ght of pseudostem (3.78 g, 7.13 g, 11.3 g, 17.5 g, 23.5 g and 24.5 Q)
was attained fromEOQO at 60, 80, 100, 120, 140 and 160 DAS (Table 12).

Di fferent bunch onion lines and earthing up showed significant
differences on wei ght of pseudostemdue to interaction effect (Appendix
X). Maxi nrum wei ght of pseudostem (4.63 g, 8.54 g, 13.2 g, 21.4 g, 28.4 g
and 30.5 g) was recorded from L2E2, again the m ni mum wei ght of
pseudostem (3.60 g, 6.47 g, 10.6 g, 16.3 g, 20.4 g and 20.9 g) was found
fromL3EO at 60, 80, 100, 120, 140 and 160 DAS (Table 13).

4.9 Yield per plot

Yi el d per plot showed significant variation for different bunch onion
l'ines (Appendix X). The highest yield per plot (2.85 kg) was found from
L2 which was statistically simlar (2.82 kg) with L1, whereas the | owest
yield per plot (2.47 kg) fromL3 (Figure 8).

Tabl e 12. Effect of different lines and earthing up on wei ght of
pseudost em of Japanese bunch oni on

Tr eat nent Wi ght of pseudostem (g) at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASJapanese bunch onion |inesLl1 4.25 a

8.01 a 12.3 a 19.7 a 26.4 a 28.2 al2 4.27 a 8.18 a

12.7 a 20.5 a 26.9 a 28.5 alL3 3.95 b 7.21 b 11.3 b

17.3 b 23.4 b 24.7 bLSD(0. 05) 0.184 0.324 0. 497 1.578
1.552 1. 434Level of significance 0.01 0.01 0.01 0.01

0.01 0. OlEart hi ng upEO 3.78 b 7.13 b 11.3 b 17.5 b 23.5
b 24.5 bEl 4.31 a 8.08 a 12.3 a 19.8 a 26.6 a 28.2
aE2 4.38 a 8.19 a 12.7 a 20.2 a 26.7 a 28.8 aLSD( 0. 05)
0.184 0. 324 0. 497 1.578 1.552 1. 434Level of significance
0.01 0.01 0.01 0.01 0.01 0.01CV(% 4.41 6. 16 4.12
8. 24 6. 07 5.28In a columm neans having simlar letter(s) are



statistically simlar and those having dissimlar letter(s) differ
significantly as per 0.05 |l evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twi ce earthing up

Tabl e 13. Interaction effect of different lines and earthing up on

wei ght of pseudost em of Japanese bunch oni on

Tr eat nent Wei ght of pseudostem (g) at 60 DAS 80 DAS 100 DAS

120 DAS 140 DAS 160 DASL1EO 3.96 b 7.23 ¢ 11.2 cd 17.3
c 25.5 ab 27.2 bcL1El 4.38 a 8.10 ab 12.1 bc 20.5 ab
26.1 ab 27.8 bcL1E2 4.40 a 8.69 a 13.4 a 21.4 a 27.6 a
29.5 abL2EO 3.78 bc 7.68 bc 12.0 bc 19. 0 abc 24.5 b

25.4 cL2E1 4.40 a 8.31 a 12.8 ab 21.0 a 28.0 a 29.7
abL2E2 4.63 a 8.54 a 13.2 a 21.4 a 28.4 a 30.5 aL3EO
3.60 c 6.47 d 10.6 d 16.3 ¢ 20.4 c 20.9 dL3E1 3.92 bc
7.59 bc 12.0 bc 17.9 bc 25.7 ab 27.1 bclL3E2 4.33 a 7.58
bc 11.4 cd 17.7 bc 24.1 b 26. 3 cLSD( 0. 05) 0. 319 0.561
0. 860 2.733 2.688 2. 483Level of significance 0. 05 0. 05

0. 05 0. 05 0. 05 0. 05CV(% 4.41 6.16 4.12 8.24 6. 07
5.28ln a colum neans having sinlar letter(s) are statistically simlar
and those having dissinmilar letter(s) differ significantly as per 0.05

| evel of probability

L1: Wiite starEO: Control (No earthing up)L2: Mdto kuraEl: Once earthing
upL3: Akahige or Red heroE2: Twice earthing up

Different |evel of earthing up showed significant variation on yield per
pl ot of Japanese bunch onion (Appendix X). The highest yield per plot
(2.88 kg) was recorded fromE2, which was statistically identical (2.82
kg) with E1, again the | owest yield per plot (2.45 kg) was recorded from
EO (Figure 9).

It was revealed that interaction effect of different bunch onion |ines
and earthing up showed significant differences on yield per plot
(Appendi x X). The highest yield per plot (3.05 kg) was observed from
L2E2, while the lowest yield per plot (2.09 kg) was observed from L3EO
(Figure 10).

4.10 Yield per hectare

Significant variation was recorded in ternms of yield per due to different
bunch onion lines (Appendix X). The highest yield per hectare (14.3 ton)
was observed from L2 which was statistically simlar (14.1 ton) with L1
while the | owest yield per hectare (12.4 ton) fromL3 (Figure 11).
Different line of Negi have different yield potentiality and these |ines
respond differently to input supply, cultivation practices and the
prevailing environnment during the grow ng season. Kretschner (2002)
reported that varieties “BGS180°, “Hytech”, “BGS162”, and “BGS173”. For
“BGS180~ a high yield. Eugeniusz et al. (2012) reported highest

mar ketabl e yield 16.14 ton fromearlier experinent.

Yi el d per hectare of Japanese bunch oni on showed significant variation
for different level of earthing up (Appendix X). The highest yield per
hectare (14.4) was found fromE2, which was statistically identica
(14.1) with E1l. On the other hand the | owest yield per hectare (12.3) was
recorded fromEO (Figure 12).



Interaction effect of different bunch onion |ines and earthing up showed
significant differences on yield per hectare (Appendix X). The hi ghest
yield per hectare (15.3 ton) was observed from L2E2, whereas the | owest
yi el d per hectare (10.4 ton) was found from L3EO (Figure 13).

CHAPTER V

SUMVARY AND CONCLUSI ON

The study was conducted in the Horticulture Farm Sher-e-Bangla

Agricul tural University, Dhaka, Bangl adesh during the period from
Decenber 2011 to May 2012 to find out the influence of earthing up on
growt h and yield of Japanese bunch onion |ines. Japanese bunch onion
lines were used as the test crop of this experinent. The experi nment
consisted of two factors: Factor A: Japanese bunch onion lines (three
lines) as L1: Wite star, L2: Mdto kura and L3: Akahige or Red hero; and
Factor B: Earthing up (three levels) as EO: No earthing up (control), EL:
Once earthing up and E2: Twice earthing up. There were 9 (3 x 3)
treatnents conbi nation. The two factors experinent was laid out in a
Random zed Conpl ete Bl ock Design (RCBD) with three replications. Data on
different yield attributing characters and yield was recorded and
significant variation was observed for all the characters that recorded
par aneters.

For different bunch onion lines, at 60, 80, 100, 120, 140 and 160 DAS
respectively, the tallest plant (17.9, 30.0, 39.9, 49.5, 57.5 and 60.7
cn) was recorded fromL2, whereas the shortest plant (13.5, 24.5, 34.9,
44.6, 52.3 and 55.1 cn) from L3. The maxi mum nunber of | eaves per plant
(3.36, 4.82, 5.91, 7.22, 8.16 and 8.33) was found fromL2, while the

m ni nrum nunber (2.89, 4.22, 5.13, 6.27, 6.98 and 7.16) from L3. The

hi ghest |l eaf area (84.9, 128.7, 187.7, 260.1, 324.0 and 333.0 cn?) was
observed fromL2 again the | owest |eaf area (75.7, 112.8, 164.5, 222.4,
271.6 and 300.0 cnR) fromL3. The | ongest leaf (13.5, 23.5, 30.5, 38.2,
44.6 and 47.6 cm) was recorded from L2, while the shortest leaf (9.62,
18.9, 26.9, 34.7, 40.8 and 43.3 cm) from L3. The maxi num wei ght of | eaves
per plant (15.5, 25.7, 44.1, 59.6, 77.2 and 81.7 g) was recorded from L2,
whil e the m ni num wei ght of |eaves (12.9, 22.3, 39.2, 54.2, 72.0 and 74.2
g) fromL3. The |longest pseudostem (4.38, 6.60, 9.36, 11.3, 12.9 and 13.2
cn) was observed from L2, again the shortest pseudostem (3.87, 5.62,
8.03, 9.94, 11.5 and 11.8 cm from L3. The hi ghest dianeter of pseudostem
(8.17, 11.5, 16.9, 19.1, 20.3 and 20.8 mm was observed from L2, whereas
the | owest dianeter of pseudostem (.55, 10.7, 14.6, 16.9, 18.3 and 18.6
mm) was recorded from L3. The maxi num wei ght of pseudostem (4.27, 8.18,
12.7, 20.5, 26.9 and 28.5 g) was observed fromL2, while the m ninmm

wei ght of pseudostem (3.95, 7.21, 11.3, 17.3, 23.4 and 24.7 g) fromL3 at
menti oned days after sowi ng. The highest yield per plot (2.85 kg) and
yield per hectare (14.3 ton) was found fromL2, whereas the | owest yield
per plot (2.47 kg) and yield per hectare (12.4 ton) from L3.

For earthing up at 60, 80, 100, 120, 140 and 160 DAS respectively, the
tallest plant (17.4, 29.6, 39.9, 49.6, 56.9 and 60.4 cn) was observed
fromE2, again the shortest plant (13.8, 24.5, 34.9, 44.4, 52.4 and 54.3
cn) was recorded from EO. The maxi mum nunber of |eaves per plant (3. 36,
4,80, 5.87, 7.04, 8.20 and 8.44) was recorded fromE2 and the m ni num
nunber (2.84, 4.31, 5.18, 6.49, 6.80 and 6.96) was found from EO. The



hi ghest leaf area (86.9, 127.8, 184.2, 256.8, 324.4 and 334.7 cnR) was
found fromE2, whereas the |lowest leaf area (72.4, 115.1, 170.2, 226.8,
270.5 and 297.4 cnR) was observed from EO. The |ongest leaf (12.9, 23.0,
30.6, 38.4, 44.0 and 47.2 cm) was recorded from E2, while the shortest
leaf (10.1, 18.9, 26.9, 34.4, 41.0 and 42.6 cn) was found from EO. The
maxi mum wei ght of | eaves per plant (15.2, 25.9, 44.6, 60.1, 76.2 and 80.5
g) was observed from E2 and the mini nrum wei ght of |eaves (13.1, 21.6,
38.9, 53.5, 72.3 and 74.0 g) was recorded from EO. The | ongest pseudostem
(4.48, 6.56, 9.33, 11.2, 12.9 and 13.2 cm was recorded from E2, whereas
the shortest pseudostem (.69, 5.58, 8.01, 9.99, 11.4 and 11.7 cn) was
recorded from EO. The hi ghest dianmeter of pseudostem (8.37, 11.7, 17.1,
19.2, 20.2 and 20.5 mm was found fromE2, again the |owest dianeter of
pseudostem (7.29, 10.5, 14.0, 16.8, 18.5 and 19.1 nm was observed from
EO. The maxi mum wei ght of pseudostem (4.38 g, 8.19 g, 12.7 g, 20.2 g,
26.7 g and 28.8 g) was found fromE2, whereas the m ni num wei ght of
pseudostem (3.78, 7.13, 11.3, 17.5, 23.5 and 24.5 g) was attained from EO
at same DAS. The highest yield per plot (2.88 kg) and yield per hectare
(14.4 ton) was recorded fromE2, again the |owest yield per plot (2.45
kg) and yield per hectare (12.3 ton) was recorded from EO.

In case of interaction effect of bunch onion lines and earthing up at 60,
80, 100, 120, 140 and 160 DAS respectively the tallest plant (18.7, 32.6,
43.0, 53.5, 60.4 and 62.9 cm was observed from L2E2, while the shortest
(12.3, 20.4, 30.3, 41.7, 49.7 and 52.5 cnm) was recorded from L3EO. The
maxi mum nunber of |eaves per plant (3.60, 5.47, 6.40, 7.60, 9.00 and
9.40) was attained fromL2E2 and the m ni nrum nunber (2.60, 3.93, 5.07,
5.87, 6.07 and 6.13) was recorded from L3EO. The highest | eaf area (94.4,
133.2, 194.6, 275.1, 352.9 and 352.5 cnR) was recorded from L2E2, again
the lowest |leaf area (68.7, 101.9, 143.7, 200.0, 240.1 and 289.4 cn?)
was recorded from L3EO. The | ongest leaf (14.2, 25.6, 33.1, 41.8, 47.1
and 49.1 cn) was attained fromL2E2, whereas the shortest |eaf (8.45,
15.5, 23.5, 32.2, 38.6 and 40.4 cm) was observed from L3EO. The maxi nmum
wei ght of |eaves per plant (16.4, 28.2, 47.6, 64.8, 80.0 and 83.8 g) was
observed from L1E2, whereas the m ni num wei ght of |eaves (11.2, 18.8,
34.3, 50.7, 69.5 and 71.4 g) was recorded from L3EO. The | ongest
pseudostem (4.82, 7.04, 9.92, 11.7, 13.6 and 13.9 cm was observed from
L2E2, again the shortest pseudostem (3.36, 4.90, 6.82, 9.52, 10.4 and
10.6 cm was found from L3EO. The hi ghest dianmeter of pseudostem (8. 82,
12.3, 18.3, 20.1, 20.8 and 21.4 nm was observed from L2E2, while the

| onest di aneter of pseudostem (7.27, 10.4, 13.0, 15.6, 16.9 and 17.1 mm
was found from L3EO. The maxi num wei ght of pseudostem (4.63, 8.54, 13.2,
21.4, 28.4 and 30.5 g) was recorded from L2E2, again the m ni num wei ght
of pseudostem (33.60, 6.47, 10.6, 16.3, 20.4 and 20.9 g) was found from
L3EO. The hi ghest yield per plot (3.05 kg) and yield per hectare (15.3
ton) was observed from L2E2, while the |owest yield per plot (2.09 kg)
and yield per hectare (10.4 ton) was observed from L3EO.

Considering the findings of the present experinent, it may be concl uded

t hat:

1. Moto kura line showed significantly better performance conpared to the
other lines that used in this experinent.

2. Twice earthing up was better in terns of all yield contributing
attributes and yield of bunch onion.



3. The treatnent conbination of L2E2 (Mdto kura and tw ce earthing up)
al so showed best potentiality in consideration of yield contributing
attributes and yield of Japanese bunch oni on.

4. So, this treatnent conbi nation seened prom sing for cultivation in
Bangl adesh.

REFERENCES

Anonynous. 1989. Annual Report 1987-88. Bangl adesh Agricul tural Research
Council. p. 45.

Aoya, S. and Yamanoto Y. 2007. Antioxidant activity and fl avonoid
content of Welsh onion (Alliumfistulosun) and the effect of thernal
treatnment. Food Sci. Technol. Res., 13(1): 67-72.

Araki, N, Furuta, T., Chara, T., Yamauchi, N and Shigyo, M 2003.

Cul tivar discrimnation anmong wakegi onion (A lium x wakegi Araki) by
fluorescent AFLP technique. J. Japanese Soc. Hort. Sci., 72(3): 230-235.
Aslam M, Haneed, A and Chattha, A A 2008. Effect of sowi ng depth
and earthing up on | odging in pre-sown sugarcane. Pakistan Sugar J.,
23(1): 16-18.

Bisen, A L. and Barholia, A K 1990. Note on response of potato to
met hods and tinme of nitrogen application. Indian J. Hort., 47(4): 424-
426.

Chettri, M, Pintoo, B. and Mikhopadhyay, S. K 2006. Chem cal weed
control on potato in the new alluvial zone of eastern India. J. Crop and
Weed. 2(1): 23-25.

Dua, V. K 2000. Wed managenent in potato under different fertility
levels in the north-western hills. J. Indian Potato Assoc., 27(1/2): 61-
64.

Eugeniusz, K., Katarzyna, A. S. and Cecylia, U P. 2012. Yield and
nutritional value of Japanese bunching onion (A liumfistul osumlL.)



dependi ng on the grow ng season and plant maturation stage. J. Elem S.
10: 587-596.

Fritsch, R M and Friesen, N 2002. "Chapter 1: Evolution,
Donestication, and Taxonony". In H D. Rabinowitch and L. Currah. Allium
Crop Science: Recent Advances. Wallingford, UK. CABI Publishing. pp. 18.
Gonez, K. A and Gonez, A A 1984. Statistical Procedures for
Agricultural Research. Jhons WIley and Sons, New York. pp. 67.

Grevsen, K. 1989. Effects of sowing dates on different varieties of

Wel sh onion (AlliumfistulosumL.) under tenperate coastal climte. Acta
Hort., 242: 319-324.

Hasegawa, A., Yabuki, H., Nabeura, T., Fukui, H and Iwata, T. 2001.
Eval uati on of bulb shape and fresh weight of different onion cultivars.
Tech. Bul. Fac. Agric., Kagawa Univ., 53: 71-77

He, Q W, Su, D.S and Zhao, D. W 1989. Shandong fanous vegetabl es.
Tsi nan: Shandong Sci. Technol. Press, 165-217.

Hi gashio, H, Hrokane, H, Sato F., Tokuda S. and Uragam A. 2007.
Enhancenent of Functional Conmpounds in Allium Vegetables with UV

Radi ation. Acta Hort., 744: 357-361.

Hi karu, T., Masanori, H., Ken-ichiro, Y., Takayoshi, O, Akio, K, Ryo,
O and Tadayuki, W 2010. Cassification and identification of bunching
onion (Alliumfistul osum varieties based on SSR markers. Breed. Sci.,
60: 139-152.

I nden, N. and Asahira, S. 1990. Constraints for shallot, garlic, and
Wel sh onion in Indonesia: A case study on the evolution of A liumcrops
in the equatorial tropics. Acta Hort., 358: 333-339.

Jage, S., Mehla, C. P. and Mangat, R 2006. Response of turmeric to
met hods of application and potash fertilizer in Haryana. Haryana J. Hort.
Sci., 35(3/4): 342-343.

Kol ota E., Adantzewska, S. K. and Czerni ak, K 2010. Yield and
nutritional value of Swiss chard grown for sumrer and autumm harvest. J.
Agr. Sci., 2(4): 120-124.

Kotlinska T. and Kojima O 2000. Japanese bunching onion (A lium
fistulosumL.) as a val uable vegetable crop. Rocz. AR Pozn. CCCXXlII,
Qgrodn., 31(2): 311-311. [Cited from Cab Abstract]

Kotlinska T., Kaniszewski S. and Kwi ecien A. 2005. Conparison of grow ng
met hods of bunching onion (AlliumfistulosumL.). Veget. Crops News, 40:
25-32.

Kretschnmer, M 2002. New onion varieties fromBejo and Cl ause/ Tezi er.
Gemuse Munchen. 38(12): 54. [Cited from Cab Abstract]

Kumar, C. V. and Gowda, J. V. N 2010. Rerove from marked

Records Chemi cal weed nanagenent in China aster (Callistephus chinensis
L. Nees). Asian J. Hort., 5(2): 486-490.

Lazi @ B., Todorovié V. and Dardie M 2002. Effect of production nethod on
earliness and yield of Alliumfistulosum L. Acta Hort., 579: 359-362.
Mansour, N. S. 1990. Green bunching onions. Vegetable Crops

Reconmendati ons. Oregon State University, Corvallis, OR P 42.

Martinez L. E. 2005. Introgression of AlliumfistulosumL. into

i nterspecific hybrid back crosses between A fistulosumL. and A cepa.
L. Acta Hort., 688: 109-115.

Maryati, W and Isnaini, S. 2011. Response of welsh onion to various
rates of conpost application. J. Agrivigor. 10(3): 214-221 [Cited from
Cab Abstract].

M yagi, A, Yasuda, M, Hisaka, H, Mtoori, S. and Wako, T. 2011.
Research on preferences of Japanese bunching oni on (wel sh oni on) anong



general consunmers and various types of restaurants. Hort. Res. Japan.
10(2): 273-282.

Muhammad, U., Abdur, R and Amanul | ah. 2001. Response of sunflower at
various stages to earthing up Operation. Asian J. Plant Sci., 1(3): 269-
270.

Mukherjee, P. K, Rahaman, S., Maity, S. K and Sinha, B. 2012. Wed
managenent practices in potato [ Sol anum tuberosumL.]. Japanese Crop
Weed. 8(1): 178-180.

Mysi ak B. and Tendaj M 2008. Content of phenolic acids in edible parts
of some Alliuns species grown for the green bunching. Acta Sci. Pol
Hort. CQult., 7(4): 57-62.

Qadir, G, Ishtiag, M, Sajid, M and Ali, I. 1998. Gowh and yield of
Sol anum tuberosum L. cv. ultinus as affected by earthing-up. Sarhad J.
Agric., 7(1): 21-25.

Rabi nowitch H D. and Currah L. 2002. Alliumcrop science: Recent
advances. CAB Int. Walling ford UK P. 56.

Rubat zky, Vincent, and Mas Yamaguchi. 1997. World vegetabl es, 2nd ed.
Chapnman and Hall, New York, NY. 69 p

Sarwar, M, Afzal, M, Awaz Igbal, M and Chattha, A A 2000. Effect of
proper nutrition and agro managenent practices on | odging, cane yield and
juice quality of a sugarcane genotype CP77-400. Pakistan Sugar J., 15(6):
135-139.

Sharma, A. R, Toor, A S. and Sur, H S. 2000. Effect of intercultura
operations and scheduling of atrazine application on weed control and
productivity of rainfed maize (Zea mays) in Shiwalik foothills of Punjab
Indian J. Agric. Sci., 70(11): 757-761.

Shrestha, G K. and Dhakal, D. D. 1981. Effects of planting nethods,
nunber of sprouts and earthing-up on unirrigated potato. J. Inst. Agric.
Anim Sci., 2(2):7-12.

Stajner, D., MIliaN., Eanadonowi & B. J., Kapor, A, Stajner, M and
Popoviee B. M 2006. Exploring Allium species as a source of potenti al
medi ci nal agents. Phyto. Res., 20: 581-584.

Su H, Xu K and Liu W 2007. Cold tolerance and winter cultivation of
Wel sh onions. Acta Hort., 760: 335-340.

Tendaj, M and Mysiak, B. 2011. Gowh characteristic of Wl sh onion
(Alliumfistulosum L.) grown fromseeds and transplants. Fol. Hort.
23(1): 3-8. [Cited from Cab Abstract].

Tendaj, M and Mysiak, B. 2007. The yield of Japanese bunching onion
(Al'liumfistulosumL.) depending on planting tinme of transplant and use
of flat covers. Annl. UMCS, 17(2): 5-10.

Tesfaye, G, Derbew, B. and Sol onpbn, T. 2013. Conbi ned effect of plant
spacing and tinme of earthing up on tuber Quality paraneters of potato
(Sol anum tuberosum L.) at Degem District, North Showa Zone of Orom a
Regi onal State. Asian J. Crop Sci., 5(1): 24-32

UNDP. 1988. Land Resources Appraisal of Bangl adesh for Agricultural
Devel opnent. Report 2: Agro-ecol ogi cal Regi ons of Bangl adesh, FAOQ Rone.
Itally. pp. 212, 577.

USDA. 2002. Nutrative val ue of Japanese bunchi ng oni on. Chapnan and Hal |
New York, Ny. 112 p

Warade S. D. and Shinde K .G 1998. Handbook of vegetable science and
technol ogy: production, conposition storage and processing. (Ed. by

Sal unkhe D. K. and Kadam S.S.). Marcel Dekker. Inc. New York. P 23.



Yakuwa A, 2006. Effect of photoperiod on the induction of
devernalization by high day tenperature in field-grown Japanese bunching
onion (AlliumfistulosumL.). J. Japan Soc. Hort. Sci., 72(1): 18-23.
Yarmasaki, A. and Tanaka, K. 2002. Effect of soil tenperature on bolting
of Japanese bunching onion (AlliumfistulosumL.). Hort. Res. Japanese
1(3): 209-212.

Yamasaki, A., Tanaka, K. and Nakashima, N. 2003. Effect of photoperiod on
the induction of devernalization by high day tenperature in field-grown
Japanese bunching onion (AlliumfistulosumL.). J. Japanese Soc. Hort.
Sci., 72(1): 18-23.

Yamasaki , A., Mura, H and Tanaka, K 2000. Effect of photoperiods
before, during and after vernalization on flower initiation and

devel oprment and its varietal difference in Japanese bunchi ng onion
(AlliumfistulosumL.). J. Hort. Sci. Biotech., 75(6): 645-650.
Yamashita, K. and Tashiro, Y. 2004. Seed productivity test of CVM5 |lines
of Japanese bunching onion (AlliumfistulosumL.) possessing the
cytoplasmof a wld species. Euphytica. 136(3): 327-331.

APPENDI CES
Appendi x | . Monthly record of air tenperature, relative humdity,
rainfall, and sunshine of the experinental site during the period from

Decenber 2011 to May 2012

Mont h*Air tenperature (°c)*Relative humdity (% *Rainfall (mm)*Sunshine
(hr) Maxi mumM ni nunmDecenber, 201122.413. 574006. 3January, 201224.512.4
68005. 7February, 201227.116.7 67306. 7March, 201231.419. 654118. 2Aprii |
201234. 223. 4611128. 1May, 201234.725.9701857.8* Monthly aver age,

Sour ce: Bangl adesh Met eorol ogi cal Departnent (Cinmate & weather
di vi si on) Agar gaon, Dhaka — 1212
Appendi x | 1. Physi cal characteristics of field soil analyzed in Soi
Resour ces Devel opnment Institute (SRDI) | aboratory, Khamarbari, Farngate,
Dhaka

A. Mor phol ogi cal characteristics of the experinental field

Mor phol ogi cal featuresCharacteristicsLocati onAgronony field, SAU,
DhakaAEZMadhupur Tract (28)General Soil TypeShall ow red brown terrace
soi | Land typeH gh | andSoi |l seriesTej gaonTopographyFairly | evel edFl ood
| evel Above flood | evel Drai nageVel | drai nedB. Physical and chem ca
properties of the initial soi



CharacteristicsValue % Sand 27% Silt 43%clay 30Textural class Silty-
claypH5. 6Organi c carbon (% 0.450rganic matter (%0.78Total N

(9% 0. 03Avai | abl e P (ppm 20. 00Exchangeabl e K (ne/ 100 g soil)0. 10Avai |l abl e
S (ppm 45 Source: Soil Resources Devel oprnent Institute (SRDI)

Appendi x T11. Anal ysi s of variance of the data on plant height at
different days after sowi ng (DAS) of Japanese bunch onion as influenced
by different lines and erthing up

Source of variati onDegrees of freedonMean squarePl ant height (cm at 60
DAS 80 DAS 100 DAS 120 DAS 140 DAS 160 DASReplication2 0.016 0.423 0.280
0.111 0.897 1.461Bunch onion line (A)2 45.997** 74, 067** 60.312**

61. 620** 63.880** 71.748**Earthing up (B)2 33.918** 68.375** 60. 686**
72.591** 56.155** 97.771**Interacti on (AxB)4 6.531* 19.761** 22.358*
18.168* 20.194* 4.385*Errorl16 1.913 2.348 6.196 5.099 6.086 2.346**:
Significant at 0.01 | evel of probability; *. Significant at 0.05

| evel of probability

Appendi x | V. Anal ysi s of variance of the data on number of |eaves per
plant at different days after sowi ng (DAS) of Japanese bunch onion as

i nfluenced by different lines and erthing up

Source of vari ati onDegrees of freedonvean squareNunber of |eaves per

pl ant at 60 DAS 80 DAS 100 DAS 120 DAS 140 DAS 160 DASReplication2 0.018
0.018 0.013 0.031 0.120 0.093Bunch onion line (A)2 0.520** 0.973**
1.391** 2.324** 3.524** 3.684**Earthing up (B)2 0.671** 0.591** 1.098**
0.858** 5.373** 5 951**|Interaction (AxB)4 0.238* 0.964** 0.276** 0.136*
0.731** 1.089**Error16 0.041 0.046 0.055 0.046 0.132 0.158**: Significant
at 0.01 level of probability; *. Significant at 0.05 | evel of
probability

Appendi x V. Anal ysis of variance of the data on | eaf area at different
days after sow ng (DAS) of Japanese bunch onion as influenced by
different lines and erthing up

Source of variationDegrees of freedonvean squarelLeaf area (cnR) at 60 DAS
80 DAS 100 DAS 120 DAS 140 DAS 160 DASReplication2 9.297 8.855 57.694

93. 319 346. 283 496.817Bunch onion line (A)2 213.925** 633. 405**
1428.227** 3859. 369** 7567.484** 2934.778**Earthing up (B)2 541.597**
384.011** 518. 244* 2550.208** 8050. 398** 3742. 763**|I nteraction (AxB)4
97.401** 64.428* 491.687** 212.318* 988.900* 613.673*Error16 18.138

20. 651 106.990 140.772 446.815 451.297**: Significant at 0.01 | evel of
probability; *. Significant at 0.05 |l evel of probability

Appendi x VI. Anal ysis of variance of the data on |l ength of |eaf at
different days after sowi ng (DAS) of Japanese bunch onion as influenced
by different lines and erthing up

Source of variati onDegrees of freedonMvean squarelLength of leaf (cm at 60
DAS 80 DAS 100 DAS 120 DAS 140 DAS 160 DASReplication2 0.005 0.429 0.080
0.539 1.011 2.388Bunch onion line (A)2 35.733** 49.934** 32.120**
33.110** 33.220* 41.927**Earthing up (B)2 20. 640** 44.428** 32.194**
43.360** 25.584* 54.275**|nteraction (AxB)4 7.037* 16.128** 15.586*
15.234* 21.652* 7.662*Errorl6 2.157 1.838 4.427 5.340 7.849 2.648**:
Significant at 0.01 | evel of probability; *. Significant at 0.05

| evel of probability



Appendi x VII. Anal ysi s of variance of the data on wei ght of |eaves per
plant at different days after sowi ng (DAS) of Japanese bunch onion as

i nfluenced by different lines and erthing up

Source of variationDegrees of freedonMvean squareWi ght of |eaves per
plant (g) at 60 DAS 80 DAS 100 DAS 120 DAS 140 DAS 160 DASRepl i cation2

0. 157 0.437 0.583 2.311 3.522 7.803Bunch onion line (A)2 16.293**

29. 304** 59.042* 75.995* 64.511** 125.150**Earthing up (B)2 10.637**
50.977** 74.127** 111.251** 45.517** 114.546**I nteraction (AxB)4 3.974**
11.596** 26.446* 31.674* 31.997* 17.466*Error16 0.810 1.629 12.029 17.539
8.301 7.572**: Significant at 0.01 |level of probability; *: Significant
at 0.05 level of probability

Appendi x VIII. Anal ysis of variance of the data on length of pseudostem
at different days after sowi ng (DAS) of Japanese bunch onion as

i nfluenced by different lines and erthing up

Source of variationDegrees of freedonMean squarelLength of pseudostem (cm
at 60 DAS 80 DAS 100 DAS 120 DAS 140 DAS 160 DASReplication2 0.003 0.078
0.061 0.662 0.055 0.115Bunch onion line (A)2 0.665** 2, 387** 4.436**
4.506** 5.033** 4.691**Earthing up (B)2 1.643** 2. .573** 4.570** 3.751**
5.941** 6.508**Interacti on (AxB)4 0.159* 0.219* 0.748* 0.937* 0.937*

0. 898*Error16 0.056 0.083 0.193 0.463 0.530 0.460**: Significant at 0.01

| evel of probability; *: Significant at 0.05 |l evel of probability

Appendi x | X Anal ysi s of variance of the data on dianeter of
pseudostem at di fferent days after sowi ng (DAS) of Japanese bunch onion
as influenced by different lines and erthing up
Source of variati onDegrees of freedonmVean squareDi aneter of pseudostem
(mm at 60 DAS 80 DAS 100 DAS 120 DAS 140 DAS 160 DASReplication2 0.147
0.010 0.130 0.603 0.083 0.037Bunch onion line (A2 0.877* 1.512* 13.915**
13.106** 9.500** 13.622**Earthing up (B)2 2.658** 3.063** 28.164**
16. 081** 6.548** 5.742**| nteraction (AxB)4 0.342* 0.970* 1.020* 1.021*
0. 505* 1.320**Error16 0.193 0.354 0.540 0.406 0.213 0.099**: Significant
at 0.01 level of probability; *. Significant at 0.05 | evel of
probability
Appendi x X. Anal ysis of variance of the data on wei ght of pseudostem
yield per plot and yield per hectare at different days after sow ng (DAS)
of Japanese bunch onion as influenced by different lines and erthing up
Source of variati onDegrees of freedonmVean squareWi ght of pseudostem (g)
atYield (kg/plot)Yield (t/ha)60 DAS80 DAS100 DAS120 DAS140 DAS160 DAS
Repl i cati on20. 0220. 1420. 0364. 0990. 1731. 3580. 0140. 339Bunch onion |ine
(A)20. 285**2. 378**4. 302**24. 829**32. 394**39. 735**0. 397**9. 934**Ear t hi ng
up
(B)20.959**3. 059**4. 927**18. 884**30. 881**47. 914**0. 479**11. 979**I nt er act i
on
(AxB) 40. 106*0. 186*0. 786*4. 421*4. 499*6. 330*0. 063* 1. 583*Er r or 160. 0340. 1050.
2472.4932. 4122. 0580. 0210. 514**: Significant at 0.01 |evel of probability;
*. Significant at 0.05 |l evel of probability






































































































