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Effects of Watering and Nitrogen Fertilization on Yield and Water and Nitrogen Use Efficiency of Cropping
Oil Sunflower

TAN Jian—xin, JING Feng, LIU Jian—guo”

(Key Laboratory of Oasis Ecology Agriculture of Xinjiang Bingtuan, Shihezi University, Shihezi 832003, China )

Abstract: The field experiment with split—plot design was conducted to study the effects of the interaction of water and nitrogen fertilization
on the growth and yield of oil sunflower, water and nitrogen use efficiency of cropping oil sunflower. This experiment set three irrigation rate
treatments, including high irrigation treatment (5 250 m*+hm™), middle irrigation treatment (3 750 m*+hm™), low irrigation treatment (2 250
m*+hm™), and four nitrogen application rate treatments, covering no nitrogen fertilization treatment (0 kg +hm™), low nitrogen application
treatment (120 kg+-hm™), middle nitrogen application treatment (240 kg+hm™) and high nitrogen application treatment (360 kg+-hm™). The
results showed that the nitrogen absorption and nitrogen use efficiency of cropping oil sunflower increased as the irrigation rate increased.
With the nitrogen application rate increased, the yield of cropping oil sunflower was increased when the nitrogen application rate was 0~240
kg-hm™, but beyond the 240 kg-hm™, there was no significant increase. With the irrigation rate increased, the water consumption amount of
cropping oil sunflower increased all the time, but the water use efficiency increased first, and then decreased. Besides there was no significant
difference between 240 kg -hm™ and 360 kg+hm™ treatment. Under our experiment condition, during the cropping oil sunflower growth peri—
od, when the irrigation rate was 5 250 m*-hm™ (high irrigation rate ) and the nitrogen fertilization was 360 m*-hm= (high nitrogen application
rate ), the yield of cropping oil sunflower was 3 598 kg +hm™ When the irrigation rate was 3 750 m*+hm=(middle irrigation rate ) and the nitro—
gen fertilization was 240 m*+hm= (middle nitrogen application rate ), the yield was 3 518 kg+hm™, with the yield components similar with the
high irrigation rate and high nitrogen application rate treatment. Considering various factors, middle irrigation rate and middle nitrogen fertil-
ization treatment could be the optimal combination for the high yield and high efficiency.
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Figure 1 Effects of irrigation and nitrogen application on leaf area index of sunflower at growth stage
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Figure 2 Effects of irrigation and nitrogen application on aboveground dry matter accumulation of sunflower at growth stage
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Table 1 Yield and yeild components under different treatments

K it A EREAR AR TR Frh
Irrigation Nitrogen application Diameter of disc/cm Grain weight of every disc/g ~ Weight of 1 000—seeds/g Grain Yield/kg-hm™
W1 NO 12.53f 39.97¢ 37.34d 2 194.3¢
N1 13.65ef 44.19¢ 42.30c 2 301.8¢
N2 14.87cd 45.42bc 42.90be 2 522.2be
N3 16.00bc 54.72b 48.01be 2 850.3b
FH Average 14.26 46.08 42.38 2 467.2
w2 NO 14.49de 44.11¢ 43.59be 2 436.8¢
N1 14.83cd 63.78a 49.65ab 3322.3a
N2 15.63bed 67.45a 48.09abc 35133a
N3 16.60b 68.36a 53.37a 3 560.9a
SH Average 15.39 60.93 48.68 3208.3
W3 NO 13.34ef 45.32¢ 43.87he 2 360.5¢
N1 15.27cd 62.77a 46.5bc 3 269.6a
N2 17.75a 67.74a 53.62a 35283a
N3 17.93a 69.08a 53.32a 3 598.2a
FH Average 16.07 61.48 49.33 3169.4
T : AU R NG FREROR 22535 5% B 3E Ko
http://www.aed.org.cn —459—
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PR AEAN R KA B g R By W2>W3>W1, FfH
W3 Ab H i 28 S 44 7= B A W3 A W b B4 51 4R
1.2%F1 23.1% , 3 B 38 24 VE /K B RE 1 i & i 2%
it VEWE K i S i B S A [FIE K AL BT,
ANt S A BT H A, S AR 55 7 f 4 LA N3 Ab B i
L, HAS N2 AP R £ 5
2.4 AEKRAE T EEMENKEF AE

FH 2 2 AT, ASTR] K U BT A % ik % H Tl RE K
o MR R N RIRR B () 5 o A2 1T 2 A 1 L
FEKEBEA T 313.4~498.7 mm 2 |A] ; [al— i A ST,
FE/K A HE K B ROIE NG N, 5 W1 4B,
W2 A1 W3 Lb BR300 7 10 mm A1 154.9 mm ; 4[]
TR, FE /K S I 25 e S o P 388 o f 144 im L N3 4
PR L H S N2 AbTE B3 25 5 0 i B E /K RN
Jit A AT DA 2 S R I 25 AR K 1

KA FIFARCEA T 4.97~10.28 kg +hm™ mm™ Z
] o TEARRIEAK S5ETT | i AL 5 7K 431 FH 8% 3
T A AAC R, H N1 N2 N3 23] G i & 2% 5,
ok BH it R B o S 1 T 25 A /K 0 R AICR  (H A it
Rom N KSR RCR I AN B 8 7EAH Rt & 45 1
T, W2 AR 7K 43 R AR e, W2 AR PR EE W A
W3 Ab 343 F3% 0 T 1.96 kg -hm™+mm™ F1 2.10 kg -

hm™mm™, 8B & st IR K A AR A 245 5
7K A3 R IR

2 3% I 2 A B R TE 66~169 kg +hm™ 22 Ji] .
W3N3 Ab 3G 4t i e, 7EAH [ K BB N3 4b
P55 N2 Ab 3G 5 2 2 5 5 AH Rl AL 3R, 52 H i
B P e W SR ot VR /K B T T

ERRIMZE M AR R FHZAE 16.6%~31.7%2 0], %&
KT, FACHI 2 LA N2 A #9522 it A
KF 240 kg hm™ B, ZEF 2R, 26 B it
AL 2 3 BOR MR AR B ARt B AT, AU
T P 25 BB /I o A T 4 i, 226 BB /K AT 4 g
A ZE X R AR R

3 itig

TR AEZ AR A= 1 3= SRR R 19 A SR 3R
ET R X MK, 30 SE B A WO aG , i T AR e 5K
Bifi 5 JRE K R A 3G NG, #EOK &4 3 600 m?-hm™
(0 B AT K it ) B s A TR R B0 Bk, v
IRAL BT 11 257K o R RO 5w AEARI B
HEIK R RS (5 250 m? - hm ) AR R, H 5 oK
AEFE(3 750 m*-hm2) Zb PR TG 2 25 25 5%, 5 WF 58 AR
Bl FEAERAF RS I B, 38 hn U0 iy it P £ R g i

2 FELEHK |F AR
Table 2 Water use efficiency (WUE ) and N use efficiency (NUE ) under different treatments

WA R A Pk i AKAFUHECE SR Total nitogen UL
Irigation  Nitrogen application Water consumption/mm  Grain yield/kg-hm> WUE/kg-hm=-mm™  absorption/kg-hm™ NUE/%
Wi NO 313.4f 2 194.3c¢ 7.00¢ 66f —

NI 323ef 2 301.8¢ 7.13¢ 86f 16.6e
N2 333.9cde 2 522.2bc 755¢ 128.4cd 26¢
N3 347.9cd 2 850.3b 8.19hc 129.7cd 17.7e
-4 Average 329.6 2 467.2 7.49 102.5 20.1
w2 NO 323.2def 2 436.8¢ 754¢ 77.7¢ —
NI 337.9cde 3322.3a 9.83ab 107e 24.4¢
N2 348 3cd 35133a 10.10a 148bc 29.3a
N3 349.1c 3560.9a 10.28a 152abe 20.6d
-4 Average 339.6 3208.3 9.45 1323 248
W3 NO 475.2b 2 360.5¢ 497d 86f —
NI 477.2b 3269.6a 6.88¢ 118d 26.7b
N2 486.9ab 35283a 7.25¢ 162ah 31.7a
N3 498.7a 3598.2a 7.05¢ 169a 23.1c
-4 Average 4845 3169.4 7.35 149.8 27.1
F # Wk 0.000%* 0.004%5 0.001%* 0.003#* 0.012%
i SR 0.001%* 0.005%+* 0.014% 0.000%* 0.006%*
WK <t 0.000%* 0.000%* 0.002#* 0.000%* 0.000%*

T AP R/ NG FRERIRIE 5% BB K5 7 4" 03K TE 0.05 F10.01 KT 225 B3
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F) N2 Ab P22 R M o v, 2% PR X4 () /K it
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FIFARCR I HP fe g o AR AT AR IZE R ok
ARFR(W2) T 545 1 2% 10 7K 43 R R I v, it Ak
PRI 7K 3 R PR B T AR &b 2R, HLNT N2,
N3 Z[AIJCE 25 5 . R Uit i AR RE4R s il 2%
KRR AR — 5 15 K R A RCR AN
FXm

4 Hig

L5 TR  EARI AT M AU T 240 kg-
hm™ B, 2877 5 K 53R TR VR R R TTRCR A
PSS K B S 3 750 m?-hm B IS A 7
i KR RCR AT R . W0 K&
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IK AR TR, IR REARAS - A B AR
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http://www.aed.org.cn

Sk

[1] Nasim W, Ahmad A, Bano A, et al. Effect of nitrogen on yield and oil
quality of sunflower (Helianthus Annuus L.) hybrids under sub humid
conditions of Pakistan[J]. American Journal of Plant Sciences, 2012, 3
(2):243-251.

[2] Bakht J, Shafi M, Yousaf M, et al. Physiology, phenology and yields of
sunflower (autumn) as affected by NPK fertilizer and hybrids[J]. Pakistan
Journal of Botany, 2010, 42(3): 1909-1922.

[3] FARAE, FPNEAE, A . IS 1 bS8 A 3% T SEREAK AR S 3 85

W] A 244, 2014, 28(5): 919-928.
WANG Zhen-hua, ZHENG Xu-rong, SONG Chang-ji. Effect of drip ir-
rigation on water consumption and growth of oil sunflower in northern
Xinjiang|J]. Journal of Nuclear A gricultural Sciences, 2014, 28(5): 919-
928.(in Chinese)

(4] F 2R, T3CHF, P, A5 R RS AU I 0 SO 2

K=k paszml)]. i E R EY)E R, 2014, 36(4): 494-501.
WANG Rong, HE Wen-shou, MA Yu-bo, et al. Effects of nitrogen fer—
tilizer application on NPK accumulations and yield for oil seed sunflow—
er[J]. Chinese Journal of Oil Crop Sciences, 2014, 36(4): 494-501.(in
Chinese )

[S1 AR, B, oKk 5 5, &5, By PERH Ve S Fi i 28 T W B sl A6

feryszma]. BEALAr 24k, 2012, 21(4): 71-76.
YANG Xiang-kun, WEI Jian—jun, ZHANG Zhan—qin, et al. Dynamic
change of dry matter accumulation and distribution of sunflower under
conservation tillage in stubble—field[]]. Acta A griculturae Boreali—occi—
dentalis Sinica, 2012, 21(4): 71-76.(in Chinese )

(6] s, B, X [, S5, WV AR 11 N S B nd S H il 28 ek 4y

FI B = st s ], K R ORIEAR, 2012, 26(6): 301-304.
JIANG Gui-ying, WEI Jian—jun, LIU Jian—guo, et al. Effects of drip ir—
rigation with no—tillage on multiple sunflower cropping soil water and
yield[J]. Journal of Soil and W ater Conservation, 2012, 26(6): 301-304.
(in Chinese)

(717 B, XU, sibedi. gD R LS A i SR R I A S0

U] AR 2R (A SRR, 2001, 5(4): 281-283.
DIAO Ming, LIU Jian—guo, ZHANG Xiao—bo. A study on effect of cli—
matic factors on filling stage on multiple cropping oil sunflower in north
Xinjiang[J]. Journal of Shihezi University ( Natural Science ), 2001, 5(4):
281-283.(in Chinese )

(8] B4R 2, X/NE, 38 VI, &5, LSRR /NAE — AR P A L 457 43

AT A7 R4 (A SRR, 2012, 30(6): 666
671.
HOU Zhen-an, LIU Xiao—yu, GONG Jiang, et al. Soil nutrient dynamics
in wheat—based multiple cropping field under drip irrigation[J]. Journal
of Shihezi University (Natural Science ), 2012, 30(6): 666—671.(in
Chinese)

O HARE, B, 5k 7, 55 B3 5 AR ZE 7 1 B S e A A B
ZRLCBHIFEN]. P ERIRME Y 0, 2014, 36(1): 59-65.

YANG Xiang—kun, WEI Jian—jun, ZHANG Li, et al. Comparative study

of grain yield and canopy physiological parameter of oil —sunflower be—

—461—



RAUFBRERSMEFR-F 325558

tween spring sowing and stubble—field[]]. Chinese Journal of Oil Crop
Sciences, 2014, 36(1): 59-65.(in Chinese)

(101X f&, %, A, 45 JB T o K SU0R P v) w s A AL 7
BOKER A BSE AT, 3 Az 252741, 2013, 24(9): 2525-2532.
DENG Zhong, BAI Dan, ZHAI Guo-liang, et al. Effects of water and ni—
trogen regulation on the yield and water and nitrogen use efficiency of
cotton in the south Xinjiang, northwest China under plastic mulched
drip irrigation[J]. Acta Ecologica Sinica, 2013, 24(9): 2525-2532.(in
Chinese )

[L1] B3R, 58 W, B, 45 il -5 WK X B K i K AR

FHEZm[]. TE%’E’?FEHE**%*&, 2012, 18(6): 1354-1361.
XIE Ying-he, LI Li, HONG Jian—ping, et al. Effects of nitrogen and ir-
rigation on summer maize yield, water use efficiency and nitrogen use
efficiency[J]. Journal of Plant Nitrogen and Fertilizer, 2012, 18(6):
1354-1361.(in Chinese)

[12] Mofoke A L E, Adexumi J K, Babatunde F E, et al. Yield of tomato
grown under continous—flow drip irrigation in Bauchi state of Nigeria
[J]- A gricultural W ater Management, 2006, 84: 166—172.

(131 R 85, EIRGET, B /=K, S5 K ERE & X 58T TR Ch 4% 7 it
B KRR, ARolk A2, 2013, 26(13): 98-105.
SONG Na, WANG Feng—xin, YANG Chen—fei, et al. Coupling effects
of water and nitrogen on yield, quality and water use of potato with drip
irrigation under plastic film mulch[J]. Transactions of the Chinese Soci—
ety of Agricultural Engineering, 2013, 26(13): 98-105.(in Chinese )

[14] FRE, B AL, ORI TS, 45 R0 % ARG Ak 2% 7 it 5 A

ST AL T AL R, 2012(1): 4-9.
WANG De-xing, CUI Liang—ji, SONG Dian—xiu, et al. Effects of nitro—
gen, phosphorus and potassium fertilizers on yield and quality of oil -
sunflower[J]. Liaoning Agricultural Sciences, 2012(1): 4-9.(in Chi-
nese)

[15] 5 RS, F R BE, 55 KR AR 2 /N2 FEAR R R 53
%IJFF]Q}[%E SR K H AR, 2012, 26(6): 291-296.

LI Li, HONG Jian—ping, WANG Hong—ting, et al. Effects of nitrogen

—462—

and irrigation interaction on water consumption characteristics and use
efficiency in winter wheat[J]. Journal of Sotl and Water Conservation,
2012, 26(6): 291-296.(in Chinese )

[16] Eh244E, F AR, THRIC, &5 ARt U T HEK RN FEAR R

MR RSB RZmT]. 428253, 2010, 30(8): 1955-1965.

MA Xing-hua, WANG Dong, YU Zhen—wen, et al. Effects of irrigation
amount under different nitrogen levels on water consumption character—
istics and distribution of nitrogen in wheat[J]. Acta Ecologica Sinica,
2010, 30(8): 1955-1965.(in Chinese )

[17] Emate, HEAER, sREEE, 45 KRB & /N - TR i A A

SNSRI TP E L ERE, 2014, 47(19): 3839-3849.
LU Li-hua, DONG Zhi-qiang, ZHANG Jing—ting, et al. Effect of water
and nitrogen on yield and nitrogen utilization of winter wheat and sum—
mer maize[J]. Scientia A gricultura Sinica, 2014, 47(19): 3839-3849.
(in Chinese)

[18] Liu X J, Ju X T, Zhang F S, et al. Nitrogen dynamics and budgets in a
winter wheat—maize cropping system in the North China plain[J]. Field
Crops Research, 2003, 83: 111-124.

[19] Malhi S S, Brandt S A, Ulrich D, et al. Accumulation in the soli profile
under various alternative cropping system|J]. Journal of Plant Nuirition,
2002, 25: 2499-2520.

[20] BT AR, AR, S K SR SRR K R A

USR] HEBEHE K244k, 2012, 31(3): 111-113.
GE Yu, HE Xin-lin, WANG Zhen-hua, et al. Influence of irrigation on
water consumption character and yield of multiple seeding sunflower|J].
Journal of Irrigation and Drainage, 2012,31(3): 111-113.(in Chinese )

[21] 2B, VR H R, FI0EE, 55 KRG X Fiie G it Sk 43 F)

FHBCEE R[], Aolk TR, 2014, 30(10): 82-90.
LI Jian—ming, PAN Tong—hua, WANG Ling—hui, et al. Effects of wa—
ter—fertilizer coupling on tomato photosynthesis, yield and water use ef—
ficiency[J]. Transactions of the Chinese Society of Agriculiural Engi—
neering, 2014, 30(10): 82-90.(in Chinese )

http://www.aed.org.cn



