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THE PRODUCTIVITY OF Brassica rapa var. YELLOW SARSON AS
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ABSTRACT

A field experiment was conducted during rabi 2007-08 to 2008-09 at Uttar

Banga Krishi Viswavidyalaya, Cooch Behar situated at sub-Himalayan
plains popularly known as terai region of West Bengal, India to study the
productivity of yellow sarson under different nutrient management
practices and seed priming methods. The experiment was laid out in a
factorial randomized block design with eight nutrient management
practices and three seed priming methods. The results showed marked
improvement in yield components, productivity and economics of yellow
sarson due to integrated nutrient management and seed priming methods.
Significantly highest seed yield (1374 kg ha') was recorded with
combination comprising FYM + Azotobacter + PSB and 75% of the
recommended fertilizers. The integrated nutrient management practice also
had greater impact in production economics, sustenance in soil fertility and
enrichment of soil nutrients. The crop receiving plant nutrients only from
chemical sources showed poor productivity leading to less remuneration.
Higher seed oil content (41.8% and 42.2%) was obtained with the
application of 100% of the recommended dose (60:30:30 kg N:P,0Os:K,0
kg ha’) along with sulphur (20 kg ha™) but the oil yield was not
impressive due to poor seed yield. Pre-sowing soaking of seeds with 100
ppm KH,PO, also showed improvement in yield components, productivity
and oil yield of the yellow sarson crop compared to seeds soaked with 100
ppm Na,HPO, and water. Net returns and return/rupee invested were
higher when the yellow sarson seeds were soaked with 100 ppm KH,PO4
over the other soaking methods. Variations in residual fertility were not
discernible due to seed soaking.

Keywords: Economics, Integrated Nutrient Management (INM), Productivity,
Seed soaking, Yellow sarson

INTRODUCTION

In India, Rapeseed-mustard (Brassica sp) is the most important edible oilseed after
groundnut sharing in the oilseed economy. This energy rich crop plays an important role in
human nutrition and animal feed, occupying a key position in the diet of Indian masses.
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Rapeseed-mustard is a common rabi crop cultivated over 8000 ha in the Sub-Himalayan
plains which is situated in the northermn fringe of eastern Indian state of West Bengal.
Though rapeseed-mustard is the major oilseed in this region, the productivity is very poor
(491 kg ha') compared to the state average productivity (889 kg ha™). The poor
productivity is attributed to the imbalanced fertilization in sub-optimal doses. Maintaining
optimum plant stand is a challenge influencing desired productivity. As a result the
cultivation of rapeseed-mustard is now becoming less remunerative to the farmers of this
region and as a consequence the area under rapeseed-mustard is gradually decreasing due to
shifting towards winter maize, vegetables and potato. Some workers consider lack of use of
sufficient amount of organic matter in the nutrient management programme to be a major
reason for decline in fertilizer use efficiency (Bourguignon, 2005). So to maintain long-term
soil health and crop productivity in intensive cropping system have underlined the need for
integrated nutrient sources such as chemical fertilizers, organic manures, bio-fertilizers etc.
(Hegde et al., 1999). In the terai region of West Bengal, poor crop stand establishment of
yellow sarson also occurs due to heterogeneity in the seed lots and some where after
harvesting of the kharif rice, the residual moisture decreases rapidly, mostly in the upland
situation due to porosity of soil which sometimes causes poor emergence of rapeseed-
mustard, leading to poor productivity. In this context, pre-sowing seed soaking not only
homogenizes a seed lot, but this practice also gives a good crop stand to combat the adverse
field condition like moisture stresses, suboptimal and optimal temperature stresses. It
enhances metabolic activities and respiration rates by activating of enzymes involved in
metabolism of seed reserves (Mauromicale and Cavallro, 1995) which gives seed an earlier
and increased germination, better and uniform field establishment. Increased seed and oil
yield in Indian mustard can be achieved through treating the seeds before sowing (Paul et
al., 1999). Keeping the above facts under consideration, this field experiment was
undertaken.

MATERIALS AND METHODS

The field investigation was carried out during two consecutive years, of rabi, 2007-08 and
2008-09 at Uttar Banga Krishi Viswavidyalaya, West Bengal with different treatment
combinations tested on Brassica rapa var. yellow sarson. The experimental soil was slightl
acidic in reaction (pH-6.14), sandy loam in texture having mineralizable N 216.4 kg ha™,
available P,Os 46.5 kg ha™, available K,0 147. 5 kg ha™! and available SO,~ 35.2 kg ha™.
The experiment was laid out in factorial Randomized Block Design with twenty four
treatment combinations and replicated thrice. The treatments comprised of the combination
of different fertility levels (eight) based on integrated nutrient management practices
(F1=60:30:30 Kg N-P,0s -K,0O ha™ as recommended dose; F,=100% recommended dose +
Sulphur (20 kg ha™); F=75% recommended dose + 5 t ha” FYM; F4=75% recommended
dose + 5 t ha™ Vermicompost; Fs=75% Recommended Dose + 5 t ha'! FYM + Bio-
fertilizer- Azotobacter (5 kg ha™); Fe= 75% Recommended Dose + 5 t ha’ FYM + Bio-
fertilizer- P.S.B(5 kg ha™); F/= 75% Recommended Dose + 5 t ha™ FYM+ Azotobacter (5
kg ha™)+ P.S.B(5 kg ha™); Fg= 75% Recommended Dose + 5 t ha' FYM+ Sulphur (20 kg
ha™) and three different seed priming methods viz., with water and agro-chemicals (Po=
water soaking; P1= pre-sowing seed soaking in 0.01% Na,HPQ4/100ppm; P,= pre-sowing
seed soaking in 0.01% KH,;PO./100ppm).
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In treatment combination under study, the organic manure was applied along with chemical
fertilizers and bio-fertilizers, based on blanket application in lieu of nutrient content as the
nufrient content in organic manure varies widely with location, raw materials and
production process. Use of secondary nutrient like S has also been included in the treatment
combination considering the higher requirement of S by yellow sarson. The variety used in
the experiment was NC-1, popularly known as Jhumka, takes about 95-100 days to mature.
Fertilizers were applied in the plots as per treatments just after laying out of the experiment.
Nitrogen and potash were applied as basal and top dressing. Nitrogen was applied in two
splits (% as basal and rest /% as top dressing at 37 and 39 days after sowing during I and II
year respectively) while % potassium was applied during final land preparation with % as
top dressing at 37 days after sowing during 1 year and 39 days after sowing during 2 year.
Entire phosphatic fertilizers were applied as basal. The sources of P was DAP, while the
same fertilizer and urea along with MOP were served as the sources of N and K
respectively. Sulphur was applied in the form of elemental sulphur just after the application
of chemical fertilizers as per the treatment schedule and mixed thoroughly with soil. Boron
was applied in each plot equally in the form of Borax @10 kg ha™'. Well decomposed FYM,
Vermicompost, Azotobacter and PSB were applied as per treatments and mixed thoroughly
with the soil sixth and fifth days of application of chemical fertilizers and sulphur in the first
and second year respectively. For seed treatments, solutions were prepared by dissolving 0.1
g of Na,HPO, and KH,PO, in distilled water and volume was made up to 1000 ml. Keeping
the seed rate of yellow sarson as 6.0 kg ha™, the sced rate for the each experimental plot
sized 12 sq,m was calculated and that quantity of seeds were placed in different containers
used for different plots and treatments accordingly. After that the seeds were soaked with
water, NapHP(Q4 and KH>POQy, as per the treatment schedule and allowed to absorb moisture
up to 35% of their weight and kept in imbibed condition for 6 hrs and the seeds were then
spread out in a thin layer for drying under shade before sowing. The sowing was done on 03
November and 31 October in the first and second year of experimentation respectively.
Seeds were sown in lines in both the years with the help of duck foot tyne by opening a
shallow furrow at uniform depth (2.5 to 3.0 cm), keeping the rows 30 c¢m apart. The seeds
were covered immediately after sowing. For maintaining appropriate plant to plant
distance, thinning was done. In both the years, thinning was performed once at 14 DAS.
Light irrigation (2-3cm) was given at 37 and 39 DAS in the first and second year
respectively. The crop was harvested plot wise on February 16, 2008 for the first year of
experiment and on February 15, 2009 for the second year of experimentation, respectively.
The data on yield components and seed yield were recorded at harvest. Qil content was
estimated using Soxhlet Ether Extraction method. Economic analysis was carried out using
the prevailing market price. The available N, P, K and S status at initial stage and after
harvest of the crop was estimated by using standard methods. The statistical analysis of data
was done following the procedure for analyzing factorial RBD and by using statistical
software MSTAT-C version 2.1(Michigan State University, USA). Significant differences
between the treatments were compared with the critical difference at + 5% probability by
LSD.

RESULTS AND DISCUSSION

The results (Table 1) showed significant variation in yield attributing characters
and seed vield (Table 2) under various fertility levels used in the integrated nutrient
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management schedule during both the years of experimentation. The highest values of the
characters and components were obtained from the plots receiving 75% RD + FYM +,
Azotobacter + P.S.B. The plots receiving nutrient only from the inorganic sources produced
the lowest values of all the yield attributing characters. It is noticeable that amidst all the
fertility treatments, combination of different sources of nutrients helped the yellow sarson
plant to perform better than the sole application of chemical fertilizer and that too at
recommended dose during both the years of the study. Seed yield of yellow sarson was
markedly influenced as a result of application of plant nutrient from different compatible
sources through integrated nutrient management schedule. Significantly the highest seed
yield (1374 kg ha') was recorded wherein 75% of the recommended dose of chemical
fertilizers was supplemented with FYM, Azotobacter and P.S.B. There was an increase in
38.9 and 40.8% seed yield in the year 2007-08 and 2008-09 respectively in this treatment
over inorganic supply of 100% recommended dose. Nutrient management treatment devoid
of any organics or bio-fertilizers showed poor effect on productivity of yellow sarson.
Stover yield of yellow sarson followed similar trend as that of seed yield. Harvest index of
yellow sarson did not differ much due to different fertility levels under integrated nutrient
management practice during the study period. It is reported that that one of the important
non-symbiotic nitrogen fixing bacteria Azotobacter and phosphate solubilizing bacteria can
benefit rapeseed-mustard (Anonymous, 2005). Some of P.S.B and Azofobacter produce
growth hormones viz., IAA and gibberellins and make the soil nutrient in available form
(Bais et al., 2006 and Bisht et al., 2009). These hormones play a vital role to stimulate root
growth and development with better light interception and greater uptake of nutrients which
ultimately enhanced the seed yield. On the other hand, side by side FYM is a good substrate
for the bio-fertilizers with a buffering tendency. FYM also increases fertilizer use
efficiency, supplies micronutrients and make the phosphate in the soil more available to
plants even in slightly acidic soil. All these reasons reflected positively in improving yield
and yield components of yellow sarson. In a field experiment Ghosh et al. (2001) also found
significantly higher yield attributes with seed inoculation through either of the bacteria,
though the magnitude of increase was more with Azofobacter. Interaction between K and
bio-fertilizers as well as between bio-fertilizers and N were found significant in increasing
the yield components and yield of rapeseed.

The number of siliqua plant™, length of siliqua and number of seeds siliqua™ of
yellow sarson differed significantly due to the variation in pre-sowing seed soaking agro-
chemicals. It was found that soaking the seeds with 100ppm KH;PO, recorded maximum
numbser of siliqua plant™ (99 and 100), length of siliqua (5.6 cm), number of seeds siliqua™
(31.9 and 32.0) and seed yield (1205 and 1226 kg ha™) during both the years of
experimentation. It was closely followed by the seed soaking treatment where the seeds
were soaked with 100 ppm Na,HPQj4. Significantly lower values of all the characters were
observed where water soaked seeds were used for sowing. It was also observed that the pre-
sowing seed soaking levels used in this study had no significant effect on 1000-seed weight
of yellow sarson. Stover yield followed similar trend as in seed yield. Harvest index of
yellow sarson did not vary significantly under various seed soaking treatments during both
the years of study. Better preservation of cellular substances with sequential changes in the
viscosity and elasticity of protoplasm, lower water deficit, increase in water balance and
extensive root system of plants are the physiological basis for pre-sowing seed soaking.



110 S. Mookherjee et al

ATP is the biological energy needed for every biosynthetic pathways as well as biological
work. During germination and early crop establishment, the embryo of a seed not only acts
as the source for enzyme substrate but also co-factors for the synthesis of ATP. So soaking
of seeds with salts solutions might have a contribution in early active absorption,
translocation of plant nutrients accumulated in available form at the soil solution near the
root zone of the plants and better photosynthetic activities, which ultimately results in
higher, yield attributing characters and yield of the crop. Mondal et al. (2004) reported
similar results on Brassica juncea.

Significantly the highest oil yield (566 and 584 kg ha” during I and II year
respectively) was obtained in treatment receiving of 75% of the recommended dose along
with FYM, Azotobacter and P.S.B. it was closely followed by 75% of the recommended
dose + FYM+ Azotobacter and 75% of the recommended dose + FYM + P.S.B (Table: 2).
The lowest oil yield was obtained in the fertility treatment where 100% of the recommended
dose was applied. The highest oil content was noticed in 100% RDF + S (41.8%) followed
by 75% RD + FYM + S (41.7%) during I year. Increased seed oil content and oil yield of
Indian mustard cv. Rh-30 were also obtained by Singh and Singh (2006) with the
application of FYM 5 t ha™ along with inorganic fertilizer and bio-fertilizers. No significant
effect has been found on oil content of yellow sarson after sowing of soaked seeds either
with water or with any agro-chemicals. But oil yield varied significantly with agro-
chemicals soaked seeds. As there was significant variation in seed yield under various
soaking treatments, accordingly the highest oil yield was obtained in the plots where the
seeds were soaked with 100ppm KH,PO, before sowing closely followed by the plots where
the seeds were soaked with 100ppm Na,HPO, before sowing. Mondal et al. (2004) also
observed improved oil yield of Indian mustard with the pre-sowing seed treatment. During
both the years of experimentation no significant variations on seed and oil yield of yellow
sarson were observed due to interaction effect between integrated nutrient management
practices and seed priming methods.

Highest return/rupee invested was recorded with the integrated nutrient
management treatment where 75% of RD, FYM, Azotobacter and P.S.B applied together.
The returns/rupee invested in these treatments was significantly higher than those plots
where either chemical fertilizers or a combination of chemical fertilizers and vermicompost
were applied (Table 3). Despite higher initial production cost in these treatments, there was
a noticeable return/rupee of investment due to higher magnitude of seed yield. The crop
failed to show any remarkable response with additional application of expensive sulphur in
the sulphur rich soil (available SO4~35.20 kg ha™) was supposed to be the main reason for
poor result. Vermicompost along with 75% of the recommended dose showed better result
compared to FYM along with 75% of the recommended dose, but due to higher production
cost of vermicompost of investment was not found favourable. Slight increase in cost of
cultivation in the seed soaking treatments with agro-chemicals compared to water soaked
seeds showed significantly higher return/rupee investment. The highest return/rupee of
invested was obtained with the seed soaking with 100 ppm KH,;PO, and it was closely
followed by the crop raised where seeds were soaked with 100ppm Na,HPQO4. Higher
return/rupee invested was mainly attributed to the higher seed and stover yield of yellow
sarson with the pre-sowing seed soaking with either KH,PO4 or Na,HPO4 compared to the
water soaked seeds.
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The results (Table 4) also showed a slight build up in available nitrogen,
phosphorus and potassium in soil after the harvest of yellow sarson crop due to the use of
inorganic fertilizers (75%) in combination with organic manure (25%) and more with
integrated use of inorganic fertilizers, organic manure and bio-fertilizers. Slight increase in
available nitrogen might be due to addition of N through organic matter, release of N from
soil by microbes. Increased root biomass due to integrated nutrient management practices,
which remained in the soil after harvesting of crop may also responsible for building up N
status. Addition to this important characteristics of Azofobacter associated with plant
improvement is excretion of ammonia in the rhizosphere in the presence of root exudates
(Narula et al., 2009), which could explain why treatment with 4zotobacter resulted in a
slightly higher available N in soil. Mineralization of FYM or solubilization from native
source due to PSB contributed build up in available phosphorus in soil. The increased K-
level was attributed to increased mineralization due to decomposition of organic manure as
well as increased activities of microorganism under integrated nutrient management
practices. Some extent of nutrient depletion was noticed after the harvest of yellow sarson in
treatment where only inorganic source of nutrients were applied as the source of NPK. As
the experimental soil was rich in sulphur, there was not much depletion or increment in
sulphur level. However, an amount of increase in available sulphur has been observed in the
plots where the yellow sarson crops received 20 kg ha™ sulphur. Accumulation of sulphur in
the soil due to external application might be responsible for increased available sulphur on
those treatments. There was no such remarkable difference in the fertility status due to pre-
sowing seed soaking after harvest of each crop. However, the increased values of available
nutrients after second year of experimentation were due to combination effect of treatments
with integrated nutrient management practices.

CONCLUSION

Integrated nutrient management and pre-sowing seed soaking showed distinct
effect on yellow sarson productivity and economics, a recommendation may come out in
combination of both the factors. In this study 75% recommended dose of chemical fertilizer,
FYM, Azotobacter, P.S.B and sowing of seeds after soaking of seeds in 100ppm KH,POy4
came out as the best treatment among the treatment combinations used in the study at the
eastern part of Indian Sub-Himalayan plains.

REFERENCES

Anonymous.2005.Integrated Nutrient Management for Oilseed crops, Directorate of
Oilseeds Research (ICAR), Hyderabad (Ed. Hegde, D.M.)

Bais, H.P.,Weir,T. L.,Perry,L.G., Gilroy, S. and Vivanco, J. M. 2006. The role of root
exudates in rhizosphere interactions with plants and organisms. Annual Review of
plant Biology, 57:233-266

Bisht, R., Chaturvedi, S., Srivastava, R., Sharma, A. K. and Johri, B.N. 2009. Effect of
arbuscular mycorrhizal fungi, Psudomonas fluoresccens and Rhizobium
leguminosarum on the growth and nutrient status of Dalbergia sissoo Roxb.
Tropical Ecology, 50(2):231-242

Bourguignon,C. 2005. Regeneration the soil. Other India Press, Goa, India, pp.62



112 S. Mookherjee et al

Ghosh, A., Mandal, S.S. and Sarkar, S. 2001. Response of rapeseed to potassium, nitrogen
and biofertilizer. Journal of potassium Research, 17(1/4).85-88

Hegde,D.M., Dwivedi,B.S. and Sudhakarababu, S.N. 1999. Biofertilizers for cereals
production in India- a review. Indian Journal of Agricultural Sciences, 69(2):73-83

Mondal, S.S., Acharya, D., Sarkar, S. and Ghosh, A. 2004. Effect of pre-sowing seed
treatment on growth, yield, quality and nutrient uptake on Indian mustard (Brassica
Juncea) under rain-fed condition. Indian Journal of Agronomy, 49(4): 262-263

Mauromicle,G. and Cavaliro,V.1995. Effect of seed osmo priming on germination of
tomato at different water potential. Journal of Seed Science and Technology,
23(2):107-126

Narula,N.,Kother, E. and BhelLR.K.2009. Role of root exudates in plant-microbe
interactions. Journal of Applied Botany and Food quality- Angewandte Botanik, 82:
122-130

Paul, S.R., Sarma,N.N. and Sarma,D.1999. Effect of pre-sowing seed treatments on toria
(Brassica napus)and Indian Mustard (Brassica juncea) under rain fed condition.
Indian Journal of Agronomy, 44(2): 392-395

Singh,R. and Singh,S.K.2006. Evaluation of yield and quality aspects of Indian mustard
(Brassica juncea L. Czernj & Cosson) under integrated nutrient management.
Annals of Agricultural Research, 27(3):220-223



113

PRODUCTIVITY OF Brassica rapa var. YELLOW

€€ 78 76 86 43 08 00T 901 (WAD
SN LT 870 Ly SN €T'1 620 6 (s00=d)ad
200 S 4] 01°0 91 200 13 4\) 01°0 L'l (F)wgs
£t 0Z¢ 9'¢ 001 e 6'1¢ 9'¢ 66 *Od*HY wddpo7 Ut payeos
£e vig 9°¢ 66 €e Vig 9°¢ L6 YOdH N wddgQ| u paxeos
€€ 96T £¢ Y6 €t 00t s 16 payeos 1M
SPOYIIN SUTH PIdS
600 L0T S0 eLL 600 10T 80 I'8 (s00=d) o
£0°0 €L’o 910 LT £0°0 1L°0 LT0 8T (¥)wg's
1 8°0¢ €9 L6 1 ¥og €9 76 mydinS+HAAI+QU%SL
142 g'se 69 1A Ve 9be 69 011 'S d+42190q010ZF +INAA+T %S L
€€ S'1¢ 6°S 01 £e (A %3 6 001 'S dHNAI+TI%S L
ve (4% 09 P01 £e 8t 09 201 421o0q0J0Zy+ INAI+MA%S L
€e T1ig I's 96 £e 60t 0°¢ 96 150dwWOdMII A +HT %S L
€e V6T 0¢ €6 (43 L'6T 6t €6 WAI+@I%SL
(4% ¥'6C Vv 6 (4% ¥'6C vy 6 mydng +@I%001
43 VLT 1974 €8 T¢ 08¢ (%% 08 9SO(J PapUSIIIOd3Y
seonoead NI
3) Eenbips (o) Auerd ,enbryis (wo) Juerd
yS1am Spaos enbryis Jo enbiis (8)1yS1om  spass enbrjis enbrjis
Pass 0001 JO 'ON qEur] JO 'ON pads 00T JOON JopSudT Jo oN
60-800C 80-L00T
[eduag

IS ‘mosaes MO[IaA Jo s1djereyd Sunnqriye pPIA uo Supjros pads Juimos-aad pue JudmwIeuem JUILNNU PIAYRISHUI JO 1YY °[ dqeL



S. Mookherjee et al

€Il sT Sl LS 0¢€ 66 S0l €l ¥S LZ¥ 66 811 (%AD
sS1 09 9¢ SN SN 97z €8 o SN SN LIz 88 (s00=d D
S 1T vZI Ov0 910 V6L 06T 0¥l Or0 TTO0 TIL 60¢ (F)uwds
90S€ 9121 9%y €0y SST  89s€  9TTI 9%y 80F 8ST EhvE  SOTI YOdUHY wddgo[ ut payeos
LEVE  P6I1T €6¥ 60y SST  10SE  10T1 v8y LOv 09T €LEE  L8II YOdH%N wddgQ[ ul payeos
8LIE €011 oSy ¥ob LST  vIZE  91I1 vEy  00F €LST  TPIE 1601 payeos 1a7em
SPOYUISIA SUTIJ Pads
€T L6 8¢ 881 SN 69¢€ Sel $9 ¢8T SN ss¢ v (So0=DaD
668 9VE €0 990 970 L6Z1 VL 67C S90 9¢0 Sl yos (F)wA'S
€€€e  TST1 06V 1T¢ ©¥ST  00PE  PIII SLy  L1¥  8ST  99Z€  Ovll mydmS+NAI+TA%SL
168€  VLEI ¥8S 1'TF  8ST  696€ LSSl 99  9IF €97 TISE 19€1 €S d+a1o0qo10zy+ N AJ+TA%SL
66V  SE€TI L0S 60F 09T 16¥E  6€TI €05 80 6ST 80SE €21 'S dHNAI+TI%SL
1S9¢  0LZ1 SIS YOy €ST  0T8¢ w6l 01S 80y €97 I8PE 9¥TI 42190q010ZY+INX A+TU%S L
OLVE  S611 €LV T6E §ST  9TSE  LOTI 0Ly L6 L'ST €IvE €811 10dwOdIIS A HTA%S L
6T¢€  8YIT 9y €8¢ 9ST I8¢ €911 8¢k 98¢ 9T 8LIE  €EIT INAZ+TA%SL
1967  TI01 9y 1T TST  ¥66T 0101 9Zy 81 L'ST 626 SIOI myding +QY%001
9687 786 98¢ T6E L'ST  €V8T 186 €8¢ 06¢ ¥ST 698C 086 350(J PSPUSTOINY
mooﬂoduQEZH
(eusy) ((eudy) (eudy) (%) (%) (eusy) (eusy) (eusy) (%) (%) (2939 (.eq3y)
PRIL  pPRK PRIA Ju0d  Xdpul  PRIA  PRIA PRIA  JU0d x3pul PRIA PRI
1A0)S  P3d§ IO TIQ ISPATR 19A0)S  PIdS IO [IQ IS9ATBH 19A0)S  PasS
pajood 60-8007 80-L00T

114

[eSuag 15944 “‘uosaes MofjaA Jo adueuLio)1dd uo Sunjros pass Sumos-dad pue JuswdSrurw JUILYNT PIYRISANUI JO 1YY ‘7 Aqe ]



115

1,300} (TN 194038 pue | 83 07 YNI Pss U0sIEs MO[[oA JO do1d JONIEN

¥01 76T S0l 911 ¥'Zg L1 ) AD
10 €YLIT €vL91 10 V6LLT  Y6LLI (so0=d) ad

€0°0 7'88¢ 7'88S ¥0'0 TST9  TST9 (¥)wgs

91 4299 €881 ThEST 91 66£6 84244 Zvos1 YOdeHY wddoQT ur payeog

8S°1 8€06 6LEVT 4239 09'1 Y06 L80VT 081 rOdH%N wddg| u payeos

L¥'1 8€EL 0£92C 76251 L¥1 WL YEITT T66¥1 PoYeOS 1978

SPOYIR]N SUIIIJ P33s

LT°0 YELT YELT 61°0 S06T S062 (soo=d ao

190°0 096 096 990°0 0201 0201 (F)wg's

8p'1 899L 679¢7 09651 L¥'1 SLvL  SEIET 09951 mydmg+NAJ+TI%SL

¥8'1 €8871 PP18T 09251 ¥8'1 €971 €09LT 0961 'S d+21909010ZF +IN A I+TA%SL

99'[ 80001 81152 01181 89°1 €9101  €L6VT 0181 'S dHNAIHTI%S L

€L'1 95111 9979 01181 oLl €SPOT  +9TST 018%1 43190qOJ0ZY +INA A+TI%S L

Vel 67€9 68T 09181 ¥e'l 8€19  866€C 098L1 1S0dWOOTIIS A +HTA%SL

LS'1 98 £09€T 09671 9¢'1 61€8  6L6TT 099¥1 WAIHTI%SL

or'1 1865 66+0T 8ISP1 2a! TLE9 1650T 8ITY1 mydng +@A%001

LY'1 ot $9661 8ISET 05’1 6999 L8861 81Z€1 9S0(] PAPUSTIOIY
jusw $3o17581d NN

ust -1SoATI

asoaut  ((BUYUNT) (BU¥NI) (29 dNI) Jo (euaND) (U IND ( .2y dNT)
Jo ANI wmal wmjal uoneANno -ANI wmnjal umal  UoneAn[nd
PHEQM 1PN mmo.ﬁru mo umoU FHEOM N mmohU mo amoO
60-800C 80-L00Z

PRODUCTIVITY OF Brassica rapa var. YELLOW

dupjeos paas Sumos-aad pue JuowaSeurw JUILHNU PIJBLISI)Ul Aq PIIUINPUI SB UOHEAII[NI TOSIES MO[[I4 JO SIIWOU0IT € d[qEL



S. Mookherjee et al

B0 3Y,07°SE_YOS =S dIqe[IeA ‘| B O 39 Sp'LiT=11 S1qe[eAY © | BUSOd 83 76'91 =d S1qeIleAY | By 8 8¢"9T¢=N S[qe[leAY :on[eA [entu]

e €€ 8P1 L¥1 Ly Ly 61T 91T YOdtHY WwddpQ[ Ul payeos
e €€ 8h1 L¥1 Ly Ly 612 917 YOdHeN wddo| u payeos
€ €€ 8p1 L¥1 Ly Ly 61T 91T PaeOS Jore M

SPOYISIN uTLq Pads

5% 13 81 Lyl Ly LY 61¢ LIT myding+WAJ+AU%SL
43 113 6v1 8¥1 6% (14 ¥t 61¢C 'S d+421o0q010ZF +INAA+Td%S L
143 €€ 6v1 8v1 (14 8v 617 L1T 'S d+HANAI+TA%SL
123 X% 671 34! 8Y Ly 144 81¢ 421o0q010ZF +INAA+AA%SL
123 £e 0S1 6v1 8Y 8Y 1¢C 81¢ 1S0dWOSTIIIA-+HTY%S L
143 X3 611 34! 1% Ly 61¢ L1T WAI+T@I%SL
€ 49 134! 1341 1474 144 1T €1z myuding +@A%001
[43 (43 134! 1341 44 44 1314 1314 9S0(J PIpUAWIOdY
60-800C 80-L00T 60-800C 80-L00C 60-800C 80-L00T 60-800C 80-L00T saanoeld ANT
(®usy*os) (Fusy o) (2usy 0% (FusIN)
mydng wnIsseIog snioydsoyd uaomIN

116

UWOSIBS MO[J2A JO JSIATEY JIYJe sSMye)s A9 uo Sunjeos paas Summos-dad pue Jjuomafeursw JUILHNT PI)RIZNUL J0 1T b dqeL

(2]



