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Effect of soil moisture on the growth of sunflower

YUN Wen-li', LI Jian-jun®, HOU Qiong'
(1. Meteorogical Research Institute of Inner Mongolia, Inner Mongolia Meteorological Bureaw, Hohhot, Inner Mongolia 010051, China;

2. Linhe Astronomical Observatory , Bayannaoer Meteorological Bureaw, Linhe, Inner Mongolia 015000, China)

Abstract: The objective of the experiment was to investigate the effect of soil moisture on growth parameters of sun-

flower. Field experiments were conducted in Agro-meteorological Institute of Bayannaoer with different irrigation regimes.

Results indicated that the significant effect of irrigation on sunflower growth. At seedling stage deficit and wet irrigation

resulted in lower plant height, leaf area, dry matter accumulation. Crop compensation is obvious after deficit treatment.

However, all growth parameters were reduced. Sufficient irrigation later can minimize the loss. In early stage drought

postponed the date of maximum leaf area. In the late stage, soil moisture affected decreasing rate of leaf area. Accumula-

tion of dry matter and soil moisture were significantly correlated. . Period from budding to one week flowering is critical

for sunflower in term of water requirement, with soil moisture of 70% ~90% being suitable. And after that until maturi-

ty, soil moisture should be 55% ~70% .
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Table 1  Moisture control time and standard for

the field experiment

X EAf - VAR I A FEIEI -
Ab B ALK, A ia ] A
Treatment Two pairs of true Budding- Flowering-
leaves-budding flowering maturity
T1 40 ~ 55 55~70 55~70
T2 70 ~ 90 55~70 55~70
T3 55~170 40~ 55 55~70
T4 55~170 70 ~ 90 55~70
T5 55~170 55~70 40 ~ 55
T6 55~170 55~70 70 ~ 90
T7 55~170 55~70 55~70
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Fig.1 Variation of sunflower plant height with time for different water treatments
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Table 2 The average plant height of each treatment at
different growth stages

H B Period Tl v T3 T4 T7
TXTE I - AEPTE

Two pairs of true

22.51a 28.97b 35.90c 35.6lc 35.37c
leaves-budding

T - TP
Budding — flowering
¥ : R F DUNCAN (P < 0.05) 4656 , B34~ 7K 434 34145 ) 5 43 o
B [l FBE 3R 22 53 . 3

Note: Data with different letters are significantly different at p < 0.05 by

90.25a 125.45b 135.35¢ 149.56d 141.65¢

Duncan’ test.
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Fig.2 Changes and the fitting curve of leaf area index of sunflower during the whole growth period
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Table 3 The fitting equation of leaf area index of sunflower

AbFH Treatment A 5 The fitting equation R? N
Tl y=2x10"7x*-0.02634° + 1623.6x% -4 x 10"x + 5 x 10" 0.991 17
v y=8x10"7x* - 0.1343x° + 8287.2x* -2 x 10%x + 2 x 102 0.997 17
T3 y=6x10"7x*-0.1x> +6172.84% - 2 x 108x + 2 x 10 0.997 17
T4 y=9x1077x* - 0.1557% + 9605.8x% = 3 x 10%x + 3 x 102 0.990 17
T5 y=9x1077x* - 0.1536x° + 9480.8x% - 3 x 10%x + 3 x 102 0.993 17
T6 y=8x10"7x*-0.1321° + 8151.6x%* -2 x 10%x + 2 x 102 0.991 17
7 y=8x10"7x* - 0.12792° + 7889.8x% - 2 x 10%x + 2 x 102 0.992 17

2.3 AREEKHKSAEEBETFYROFZE
AR K A3 AR BT ] F 25 1 T4 R 324 B B e
Wi, 1 ELAS R A 4 % B A R ], A 4
sl DU PO L BRI B, 3K 5
T EIERK N, N T4 (1) 1/3, IR AL FE 1) T4
FERH AP RAAL, 5 T4 22 15.3% , e b #+
PIEAE 110 ~ 130 g Z [ 481k, AE)7 B MBI 16,
TIA T2 &K 5 T4 0 1 1 Tk, {H 7 3 1 7K 43 Ak
B T AMEA R RRRR A A T K AR B, 35
BIffi T1 AR R RE T4 A 2 15, BT ES T4
AHEEZEAE —2F o A A I A B % B el 7K
OEE, T2 AERKIGE, TR RERRIEH ., e
Bt T3 KA HIAE 40% ~ 55% , IR T E % T4 1%
7.9% , HH/E 038 BALBRAR AL T4 K, Ui B iZ i i

MEAREREA A T T B LR S 1) H S KR
HEI . LR AT LU TS A T3 78 5 1Y)
ZR TR, T EAZE A K, fE 1 525.2 ~
1 578.4 g Z [a)7Z8Ak  fEJE AP 5 B A 9 5 K 3+
P E LR A A K 5 T6 AT 2 ) By e i ] fik 1
Wy, (EAH L 1] H 2% 7 K S BT A9 K 73 58 2
X2 Ty e R S EL B i e b k25 4.5%
I T R BT ER R T AP R A T Y
Wi - d o, B R IR AL B AR I B, T
FAMEA K W 5 2R T7 JLF AR, 3 T 9%
AR 5 25 SR 3R - 32 315 7K Y 45 AL B T o e —
BIAtER /N T T4, T UL, K 435 o 1) H 28 A4 KA
—E WA, A9 BB R T T n) 45
91 i) H 2 Y e K S B

F4 FEEKPEBEHTIE/ (g8
Table 4  Dry matter weight of different growth periods of sunflower

%5 W] Development stages Tl T T3 T4 T5 T6 T7
W%t B Two pairs of true leaves 1.14 1.38 1.31 1.27 1.36 1.24 1.26
AT IE A Budding 40.5 106.6 110.2 125.9 118.4 118.9 121.8
FFAEW] Flowering 363.8 625.0 597.0 648.4 653.8 615.0 611.5
A Maturity 1411.0 1604.7 1525.2 1737.3 1578.4 1658.9 1595.3
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