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Effects of water-nitrogen coupling on the growth and yield of oil sunflower in
a drip-irrigated multiple cropping system

QUAN Li-shuang'*, WANG Zhen-hua'*, ZHENG Xu-rong'?, PEI Lei'*?
(1. College of Water & Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China;
2. Key Laboratory of Modern Water — Saving Irrigation of Xinjiang Production & Construction Group ,
Shihezi University , Shihezi, Xinjiang 832000, China)

Abstract: In this study, both a field experiment and a lab investigation were conducted to examine the effects of
water-nitrogen coupling on the growth and yield of oil sunflower in a drip-irrigated multiple cropping system in the Shihezi
region of Northern Xinjiang. Xinkuiza No.5, an early-maturing variety commonly cultivated in the region, was used un-
der drip-irrigated condition in a plot experiment that was completely randomized with two-factor ( water and nitrogen) and
three-level treatments. The results showed that with the water-nitrogen combination treatment of 3 000 m® water per hm?
and 232 kg nitrogen per hm®, the maximum leaf area was achieved. The largest plant height was achieved during the veg-
etative growth stage. The largest head diameter and stem diameter and the highest amount of dry matter were also
achieved. The highest seed setting rate, grain weight per head, thousand kernel weight and yield reached 96.97% ,
112.96 g, 73.89 g and 3 597 kg*hm~2, respectively. Based on the effects of water-nitrogen coupling on the growth of
drip-irrigated oil sunflower in a multiple cropping system, water and nitrogen fertilizer were recommended to be applied in
the amounts of 3 000 m*+hm~? and 232 kg*hm ™2, respectively in the Shihezi region to obtain the highest yield.
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Table 1  Irrigation and fertilization treatments on multiple cropping oil sunflower at different growth stages

I gE| Hi I FAEW] HEH N JA LEFEW
Ttems Seedling stage Squaring stage Blossom period Filling stage Mature period ~ Whole growth period
HEK UL Trrigation times 1 2 2 1 6
Jiti B YKL Fertilization times 2 2 1 5
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Fig.1 Changes of leaf area by different
combinations of water and nitrogen
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Fig.2  Changes of plant heights by different

combinations of water and nitrogen
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Fig.3 Dynamic changes of dry matter accumulation by

different combinations of water and nitrogen
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Table 2 Stem diameters, disc diameters and the numbers of

leaves by different water and nitrogen combinations

QbR ey ivgen FA%/em e
Treatments  Stem diameter Disc diameter ~ The number of leaves
P1 8.13a 21.22ab 27.00a
P2 8.47ab 22.33abe 27.00a
P3 8.03a 20.67a 27.00a
P4 8.83b 22.56¢d 29.00a
P5 9.50c 24.22bed 30.00a
P6 7.93a 19.67a 29.00a
P7 9.07bc 20.78a 28.00a
P8 9.03abc 19.33a 28.00a
P9 8.47ab 21.78ab 28.00a

AR F/NE FREFRIRAE 0.05 K 22 B3, N,
Note: Different lowercase letters represent significant difference at 0.05

level. The same below.
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Table 3 Yield indexes by different water and nitrogen combinations

g AIR/% HARRIE/g THRIE/ g s
Treatments Setting Sir}lgle d-isc 1000.—grain / (kg . hm~?)
rate grain weight weight Yield
Pl 91.70a 87.51a 60.89a 2783a
P2 92.83a 106.35¢cd 69.78bc 3386bc
P3 94.20bc 94.72bc 65.31abc 3013ab
P4 92.40a 96.35hc 69.17bc 3066ab
P5 96.97cd 112.96d 73.89d 3597¢
P6 93.00ab 88.62ab 61.94a 2818a
P7 92.13a 85.00a 60.02a 2720a
P8 93.67ab 87.12a 63.84ab 2770a
P9 91.87a 89.29ab 62.92ab 2840a
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