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ABSTRACT: Field experiments were conducted during rabi seasons of 1995-96, 1996-97 and
1997-98 in the Grey Terrace soil (Albaquept) of Gazipur to see the effect of different levels of 8
application on the yield and micronutrients (Cu and Zn) uptake in sunfiower (cv. Kironi). The
effect of S on seed yield was significant. The highest yield was recorded with the application of
80 kg S/ha which was statistically identical with 60 kg S/ha. Micronutrients (Cu and Zn) uptake
by plant were also significantly influenced by the added S up to 60 kg/ha at all the growth
stages. Plants grown without S had the lowest seed yield and the lowest nutrient uptake.
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INTRODUCTION

Sunflower (Helianthus annuus L) is relatively a new oilseed crop in Bangladesh. It
contains high quality of edible oil (40-45%) and 20% protein. The crop can be grown both in
rabi (winter) and kharif (summer) seasons. Sunflower is a potentially remunerative oilseed
crop because of its wide adaptability and photo-insensitive nature. However, the yield of
sunflower is low for many reasons, of which depletion of soil fertility is a major one.
Sunflower, in general, has a high S requirement for the better seed formation and
development of oil storage organs (Singh and Sahu, 1986; Aulakh et al., 1980). Saraf (1988)
also reported that S fertilizer applications not only increase seed or grain yield of crops but
also enhances their superior nutritional and marked quality.

Mobilization of nutrient element takes place within the plant during the life cycle. The
extent of mobilization of the element, however, depends on the availability of the elements in
the plant and demand of photosynthesis. Application of S fertilizer enhanced the uptake of
Cu, Fe and Mn by sunflower crops (Gangadhara et al., 1990). Crops also differ in their
pattern of dry matter accumulation and nutrient uptake (Nagaraj and Kumar, 1986). The
available information on such aspects is meager vis-a-vis our condition and hence this study
was taken up to see the effect of S on yield and uptake of Cu and Zn by sunflower.

MATERIALS AND METHODS

Field trials were conducted for three consecutive years (1995-96, 1996-97 and 1997-
98) at the Bangladesh Agricultural Research Institute farm, Gazipur. The experimental soil
was clay loam with pH 6.0, organic matter 1.06%, total N 0.035%, available P 0.02 ppm,
exchangeable K 0.14 meq/100 g soil, available S 10.5 ppm and available Cu 0.7 ppm and Zn
0.2 ppm. The total rainfall during the crop season (November to March) was 88.4 mm in
1995-96, 61.0 mm in 1996-97 and 116.8 mm in 1997-98.
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Seven levels of S viz. 0, 20, 40, 60, 80, 100 and 120 kg S/ha were used as treatment
variables. The experiment was laid out in a randomized complete block design and the
treatments were replicated four times. The unit plot size was 5m x 3m. Every plot was
fertilized with N;20PgoKgoZnsBz kg/ha as urea for N, TSP for P, MP for K, ZnO for Zn and
Soluber for B. Sulphur is applied in the form of gypsum. The whole amount of TSP, MP,
gypsum, zinc oxide, soluber and half of urea were applied as basal dose. Seed of sunflower
(cv. Kironi) were sown in the first week of November every year. The remaining urea was
applied in two splits at 25 and 45 days after emergence (DAE). Three irrigations were made
at 25, 45 and 75 DAE. Weeding and mulching were done as and when required.

Five plants were randomly collected from each plot and separated into leaf, petiole,
stem and head at vegetative (35-40 DAE), reproductive (75-80 DAE) and at maturity (110-
115 DAE) stages to determine nutrient uptake. The Cu and Zn contents were determined by
atomic absorption spectrophotometer (Hunter, 1984).

The crop was harvested at 110-115 DAE when the head turned yellow brown in
colour. The heads were cut from the plants and dried on the threshing floor for about 6-7
days. The seeds of plants from each plot were then recorded individually and adjusted to 8%
moisture content. Data on yield and nutrient uptake were subjected to analysis of variance.
Duncan's New Multiple Range Test (DMRT) was used for mean separation (Gomez and
Gomez, 1984).

RESULTS AND DISCUSSION

Seed yield: The seed yield/ha of sunflower varied significantly due to S application in all
years (Fig. 1). The yield varied from 2.06 to 3.14 t/ha in 1995-96, 1.94 to 3.26 t/ha in 1996-97
and 1.80 to 3.68 t/ha in 1997-98. The highest seed yield was obtained with 80 kg S/ha
application and beyond this dose yield declined. However, seed yield due to 60 to 80 kg S/ha
was not significantly different from each other. The yield advantage for S application @ 60-80
kg/ha on an average was 52%, 68% and 104% higher over the control (without S) in 1995-96,
1996-97 and 1997-98, respectively. The soil test value showed that the experimental field
was deficient in S. So, the application of S to this soil regulated in the higher S uptake by
plants which ultimately helped increased formation of reproductive structure for sink strength
and. increased production of assimilates. Samui and Bandopadhyay (1997) reported that

" -application of 40-60 kg S/ha through gypsum significantly increased the seed yield in Indian
mustard. Sreemannarayana and Raju (1994) observed that sunflower responded to S
fertilization and the application of 60 kg/ha gave significantly more seed yield. Tripathi (1992)
also reported similar results in sunflower. Further increase in dose of S fertilizer significantly
reduced the seed yield (Fig. 1). The negative response of higher doses of S indicated an
imbalance of S with other nutrients in the plants. Plants grown without S had the lowest seed
yield of sunflower in all the years. These results suggested that S deficiency had an adverse
effect in terms of poor growth and low yield of sunflower. The regression analysis showed a
quadratic relationship between seed yield and S application (Fig. 2). The value of R? indicates
that 82% of total variation in seed yield could be accounted for by the quadratic function of
the S levels. From the estimated relationship, it can be expected that seed yield would
increase with the application of S up to a certain limit (i.e. 60 kg/ha).
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Fig. 1. Yield of sunflower as influenced by sulphur fertilization during 1995-98
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Fig. 2. Functional relationship between seed yield and sulphur levels
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Nutrient uptake: The uptake of micronutrients (Cu and Zn) by different components of
sunflower as recorded over three years were almost similar, hence three years results have
been pooled. The uptake of a nutrient element by the plant was taken as the dry matter
multiplied by the content of a given nutrient. However, the effect of S on Cu and Zn uptake by
sunflower plant was found positive and significant up to certain level of S application at all the
growth stages of the crop (Tables 1-2). The Cu accumulation was low at vegetative stage but
increased with plant age reaching its maximum at maturity stage (Table 1). The mean total
uptake of 0.28 kg/ha at vegetative stage increased to 3.64 kg/ha at maturity. The variations in
the total uptake were largely a function in the dry matter content. The Cu uptake by leaf and
petiole increased up to reproductive stages and then it decreased irrespective of S levels.
The results revealed that there was much less remobilization of Cu from other plant parts to
the head or seed. Similar result was observed by Gangadhara et al. (1990) in sunflower that
the Cu uptake by seed or head was lower compared to leaf, petiole and stem. Remobilization
of Cu by plant parts started from reproductive stage and continued to maturity. The Cu
uptake in stem also increased throughout the growing season due to its increased rate of dry
matter accumulation. The maximum uptake of Cu by different components was found in 80
kg S/ha which was closely followed by 60 kg S/ha irrespective of growth stages and
thereafter it tended to decrease. Significantly the lowest Cu uptake was apparent by different
plant parts of sunflower with 0 kg S/ha in all growth stages. This variation was mostly
governed by accumulation of dry matter. Generally, the Cu uptake by heads was significantly
higher than the other plant parts regardless of treatments.

The influence of S on Zn uptake by sunflower at different growth stages was
significant (Table 2). The mean total uptake of Zn was about 0.38 kg/ha at vegetative. 2.75
kg/ha at reproductive and 4.62 kg/ha at maturity stages. However, the trend of Zn uptake was
quite different irrespective of growth stages. There is a definite increasing trend in Zn uptake
up to 80 kg S/ha, being followed by 60 kg S/ha and the rend was similar in all the stages. In
comparison with different plant parts, the leaf displayed the highest Zn uptake during the
whole growth period regardless of treatments. Higher content of Zn was the probable reason
for higher Zn uptake by the foliage. On the contrary, uptake of Zn by head including seed
increased sharply from reproductive to maturity stages irrespective of treatments due to its
increased concentration together with increased dry matter Sinha et al. (1995) reported that
Zn uptake by grain in linseed increased significantly by S application. Generally, the
untreated plants removed the lowest amount of Zn across the growth cycle. This result
indicated that S requirement by sunflower plant per unit area is quite high to sustain its better
growth and high yield potential. - '

The results indicate that the dry matter synthesis and accumulation of nutrients were
interrelated. Reproductive to seed filling period was more important for dry matter and
nutrient accumulation. Uptake of Cu and Zn by sunflower plant at different growth stages
were the highest between 60-80 kg S/ha. Hence, there is a need of S application in soils low
in available S to boost crop yields and increase nutrient uptake by crop.



Dhaka University Institutional Repository

Nasreen and Huq

- eL £ oy 99 - 0 v's A 8 - 62 L'y 0 o€ (%00
68€ | PYYZ | 92690 9010 90.0 e | poso POLO 2910 P8so mm_o Q900 | PZL0 | 100 | %9800 | 02}
99y | 9662 | 28L0 a8L0 qu0 | 92 | aqu0 06,0 qez0 9190 170 8010 q6L0 00 | 29110 | 00t
19 | e20v | ewlL BZE0 Lol vEY B8l Bl e /60 B 260 190 L1 620 €00 | ©810 08
619 | BL6E | Q060 9020 B2l 6€ B0l BEL) asz0 avL0 50 B 600 4820 200 | ®8I0 09
B8Y | QEZE | 2690 9940 080 | 942 | qibl az60 9020 PESO 60 av00 q120 00 | geglo ov
ve | PLYZ | 02690 2800 2090 02z | o860 2080 9110 91€0 920 av00 | 29€r0 | 100 | 29800 02
¥22 | 8SyL | PSED P00 PoYe | ot 8670 | 9520 PS00 820 2L - P SO0 100 | 2800 0
[0l | peeH waig sjofled Jean eloL pesH wejg sjonad jea [el01 png wels | eoned | Jjes (sw/By)

abims Auneyy ebejs enjonpoidey abejs anejebop sioAs) S
(s1eaf ¢ Jo abriane) sabeys Yyimoub Juasayip je 1amojjuns Aq (ey/6y) axyeidn uz uo uojjedjdde g __o. aosuanpuj 'z syqel

- gL A vy £t s LS Zy 0y ¥'g - oy L'e 82 £y (%0
82e | ovvz | P6KO Q510 P0Z0 6} }8E0 2250 2020 P 620 120 a0 2010 100 | 9900 0zt
€5€ | o6¥Z | 9/50 q61'0 azeo | 981 9€5°0 a0L0 aszo | meeo | 620 200 arLo 0o | 900 001
206G | Bese | eOLO BEZ0 BGY0 | IE BOv'L B G0 2160 B 190 670 .00 B 020 200 | ®OLD 08
€87 | B6YE | ®BELO | GeLZ0 | EBIFO | 032 qzii 95,0 e 10 9250 0 | Geg00 | Q0 | 200 | B9LO 09 .
66€ | 4€8Z | Q690 QL0 | 29080 | ¥22 | 2860 2960 0820 240 820 Qgo0 | gevi0 | 100 | qoro or
S82 | PL0ZT | PEFO 9600 POZO | 09t P 990 9150 PSIO P2z0 020 qQgo0 | pogo0 | 100 | 9800 0z
61 | o671 | @20 2400 azlo | 80 | Bezo pPEEo 2800 8GL0 Lo . P SO0 o | 9500 0
[0l | Ppeay waig ejo1ed jes] [elo} PERH | welg s|onad jea elo) png wels | oogad | jee] (ey/by)

abeis Quniew abejs enonpoiday abiejs enyejabop sjene| §

(s1eak ¢ jo abesane) sabels yimoub Juaiayip je samopuns Aq (ey/6y) ayeidn no uo uonesijdde g Jo asuanpu) "| 8|qe



Dhaka University Institutional Repository

Yield and micronutrient uptake by sunflower

REFERENCES

Aulakh, M.S., N.S. Paéricha and N.S. Sahota. 1980. Yield, nutrient concentration and quality of mustard crop as
influenced by nitrogen and sulphur fertilizers. J. Agric. Sci. Camb. 94: 545-549.

Gangadhara, G.A., H.M. Manijunathaiah and T. Stayanarayana. 1990. Effect of sulphur on yield, oil content of
sunflower and uptake of micronutrient by plants. J. Indian Soc. Sail Sci. 38: 693-695.

Gomez, K.A. and A.A. Gomez. 1984, Statistica'l Procedures for Agricultural Research (2n Ed.). John Willey and
Sons, New York, USA.

Hunter, A.H. 1984. Soil feniiity analytical services in Bangladesh. Bangladesh Agricultural Research Council, Dhaka,
Bangladesh. pp. 1-7.

Nagaraj, G. and K. Kumar. 1986. Nutrient uptake and partitioning in two Virginia types of groundnut (Arachis
hypognea). Legume Res. 9: 50-54.

Samui, R.C. and P. Bandopadhyay. 1997. Effect of source, level and method of application of sulphur on Indian
mustard (Brassica juncea). Indian J. Agric. Sci. 67: 305-307.

Saraf, C.S. 1988. Sulphur fertilization of pulses for yield and quality. Proc. TSI-FAIS Symp. Sulphur in Indian Agril.,
New Delhi, S I1/2/1-7.

Singh, H.G. and M.P. Sahu. 1986. Response of oilseed to sulphur Fert. News. 31: 23-30.

Sinha, R.B., R. Sarker and S. Kumar. 1995. Sulphur and phosphorus nutrition of linseed in calcareous soil. J. Indian
Soc. Soil Sci. 43: 413-418.

Sreemannarayana, B. and A.S. Raju. 1994. Effect of source and level of sulphur on yield and sulphur content of
plant parts of sunflower (Hilianthus annuus). Indian J. Agric. Sci. 64: 147-151.

Tripathi, R.K. 1992. Studies on phosphorus, sulphur and zinc in sunflower. Ph.D. Thesis. CSAU A and T, Kanpur,
India.



