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Analysis of suitable meteorological condition for planting oil
sunflower in agro-pastoral ecotone
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Abstract: In order to explore effects of different sowing dates on growth, development, yield formation and water
use efficiency (WUE) of sunflower and provide a scientific basis for optimal sowing date and high yield of sunflower in A-
gro-pastoral Ecotone, the phenology, morphological index, yield formation and WUE of sunflower under five sowing-date
treatments, including SE(Apri] 28) .E(May 8) \M(May 18) .L(May 28) and SL(June 8), were analyzed and compared
using randomized block design based on a field experiment in WuChuan county. The results showed that: phenology,
plant height and leaf area index (LAI) were significantly different under five sowing dates. Growing period of sunflower
was shortened at a rate of 9 days on average with sowing date postponed by 10 days, length of reproductive stage in grow-
ing period was increased, except SL in which sunflower was unable to mature due to deficient thermal time. LAI under L
and SL was significantly higher than that of the rest of sowing date. SL had the maximum LAI. Dry matter of aboveground
plant and dry weight of faceplate under M were significantly higher than that under other sowing dates. Ratio of dry
weight of faceplate to aboveground dry matter varied significantly among different sowing sates, the highest value (59% )
and the lowest value (7% ) appeared under M and SL respectively. As for as yield and 1000-grain weight is concerned,
there was no significant difference between SE.E and M, reached 2 583 kg-hm ™ and 29.66 g averagely, but they were
obviously higher than that under SL. WUE decreased when sowing date was delayed, the highest value (11.9 kg*hm >

*mm™"') and the lowest value (5.5 kg*hm™?*mm~') occurred under E and SL. The suitable drought during emergenc-
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ing period was advantageous to improve the WUE. Middle May was recommended as appropriate sowing date of sunflower

in Agro-pastoral Ecotone.
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Table 1 Precipitation {and watering) in growing period of sunflower in 2010

HE(A -8) FER & /mm H¥(R-8) PR E/mm H#I(H - B) HHE/mm
Date(m - d) Precipitation Date(m - d) Precipitation Date(m - d) Precipitation
04-25 6.0 07-10 2.5 08-18 4.6
05-04 3.0 07-15 1.8 09 - 07 11.8
05- 14 1.0 07-21 5.4 0-16 12.4
05-17 4.5 07 - 26(%h7K Watering) 2.4 09-18 9.7
05-18 2.2 07 - 30 9.9 09 -20 16.1
05-26 5.3 08 - 02 25.0 10- 01 22.0
06 — 01( 3K Watering) 13.1 08 - 07 47.8 10-10 27.8
06 - 17 7.6 08 - 08 3.8 10-22 10.2
06 - 28( k7K Watering) 38.2 08 - 11 5.7
07 - 09 6.4 8-12 6.1

SrPT A I, W AR PR R R, A
i BB SHEME LB HE =0 CHRIR(0.81) Mk
KE(0.79)MXER T, BEH(SE)MERHF(E)H
HRBRBER, KFARCFHER 11C,BKEN 14
mm) , il ERBSE TR T KRB LAE, A
BAMB L EER HBTHEER LS, ®ik
(DEHPFHRBABE BC,ER ALK
(3.1 mm) N EMAH ZRET LFHKS, L
I8 d BRI H, AR ERHE (SL) AP E O iE
%37d BEHRBEAC, EAABEKIRE, L6
A28 HAT#MK 38.2 mm, LR T ETLEFH
Fot i@ MR RER E 37 d, RESERERY, M
ERFAFHMTE-EWRBEFTHT, S50

i 16°C ~20C, =0C AL F 300 ~ 400 Cd, [F A
W2 10 ~20 mm AR K, WA S B

ME 2N, FEEHER , MELY EFEESR
kR, EFERKPHDER, ERE(SE)RTE 92 d,
B (LFTER2d BTLHHM 6.7 AHTELW, B
MR (SLYH BB K KREK (37 4), BN EFREK
HMEE79d, BEME, MEEETHREGEE R
WR g E, B EER 104, £ FPFI%EE 4,8
BEGEATFNREKRN 1434, BRBCLHTER
JE B B K IR R VR Bk IE W BB B4 KR 109
do PEREEFRERKBERME, MEAHEKNR 5%
A F BN LB K, B R4 (SE) B b K 36% , B
(E)Fhi% (M) h 38% , 3% (L) B KN 39% o
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Table 2 Intervals between growth stages of sunflower under different sowing dates

EEH EFHI(A - H) Sowing date(m ~ d)
Growth stage SE(04 - 28) E(05 - 08) M(05 - 18) L(05 - 28) SL(OG-OS)J
% ~ BT Sowing ~ Emergence/d 28 26 24 18 37
H# ~ HE Emergence ~ Squaring/d 45 41 40 39 30
B ~ JF 4L Squaring ~ Flowering/d 19 18 15 15 12
FF1E ~ BB Flowering ~ Maturation/d 51 51 48 47 30
B KRB - FH) /4 o s " 1 2
Days of vegetative growth( Sowing ~ Flowering)
ﬁiﬁiﬁ%ﬁ(}?m~ﬂ¥%)/d . 51 51 43 & 10
Days of reproductive growth( Flowering ~ Maturation)
HE B KB Days of growth period/d 143 136 127 19 109
A~

ARARBSBENEFRLA % 18 18 19 28

Ratio of reproductive stage in whole period/ %
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Fig.1 The comparison of plant height of sunflower

under different sowing dates

AEEFEHRMERBERY, BRK
R, PEMABEE(LATHAARKEERRAE
% (278 mm 1 270 mm) , (B2 E(M)HEHE Z T
HIFEK B (76 mm) iz F 8488 (L) (120 mm) , # 3
HEERAL B EER (PH (M) 108 cm, B (L)
127 em) , BEH(SL)EE 15 d R E L 60 mm,
IAFREEE(23C) KRB KEREESTH
AEW, B8 1. 9em-d™ ', WK, B RLEKE
EZRAEE,FHHN 120 cm,

7 Te) 98 HA o 35 0 R O R S AR B A B A A
BEME  RYUCHTHX EESLBK FERES
SELEBEHOMEXTMRZEEEET N AR
KEXHEEFNIEO T, BEKET B 4 B X 02 bk
R CBEYEE R, B 2 IR WK 4 75 L AT 3 S

EEHH MK,

222 HBEATHETEREHXAYH SHE2
AW, BEHESE) FH(E)FPHBM HEBER
EREHEIEKR,ER 25 ~30 d £HEFET
FABREEET, MEBERTR, 82 %(SE)M
RE(E) B RS BERME (D 5H 11CH 12°C), K5
R (4314 16 mm F1 13 mm) AR R Wik 5 B X,
M HSS, BREE(L) RS (SL) M EAERE
ERTHKES  BORAT& AN FRgamK, e
BHEIRKER , N EHERRERFRERESRE
BV R,

25

o AR 3 L AT

g
W
——

a0 Sl . . o —_ -
06-01 06-21 07-11 07-31 08-20 09-09 09-29 10-19
[1 i Date (n-d)

—&— SE(April 28th) ~aA—M(May 18th) —e— SL(June 8th)
—o—E(May 8th) —»—L(May 28th)

H2 FRBEHMEHEREREL
Fig.2 The comparison of LAI of sunflower under

different sowing dates
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FUEAR B, ANE 3(a) TLIE N, mEH EEHF
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50.61 gtk ' WA R MR, WES F R TFYES
AT = 10°CHR AR R K B X M55 0.95,
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Fig.3  Dry matter accumulated aboveground of sunflower {a) and dry weight of faceplate (b) under different sowing dates
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Table 3 Yield and 1000-grain weight of sunflower under different sowing dates

# 7= Yield (10° kg-hm~?) FHE 1000-grain weight/g
Sowing date 1 i I ¥ Average 1 I I F1 Average
SE 2.27 3.15 1.97 2 .46abA 29.98 31.11 28.41 29.83aA
E 2.47 3.07 2.18 2.57abA 26.97 30.12 30.06 29.05aA
2.97 2.85 2.35 2.72aA 28.93 29.22 32.14 30.10aA
L 2.38 2.45 1.45 2.09bA 28.74 26.89 27.03 27.55aA
SL 1.13 2.07 0.68 1.29¢B 19.45 20.34 16.30 18.70bB

Prmis® (SL)Sh, AR BB METREERA
BE,FHH29.13 ¢, PHEM) TR ERFH 30.10
go BRI (SE) 3% (M) 4 & H a4 5 1 31 8 4
MOANFERH ,FEFREER 114.6 mm 1 118.0 mm,
MAERE)FEZRBAWEL LA 10 MERH, &
FEFI R A 136.8 mm, T /KL £ vhRI B na 88, F
AR, 2L Z SR A A B K S (350 ~
400 h H B) 1 130 ~ 150 mm 7K 23R , 2 O3S 42 5 b
X% E TR H N R B ZHAE S A PG, K
FUEE ALRATRLEN , 2T R, B HRE,
2.5 BEMBEARSHAEARRNRRE

RIEUE 2010 4 H28 HE S A 8 HIEBEW
AR, ERERT HBERRZ, SR L HE ™
B EHELEWMLEKS>ZTEMN119.9 mm, B
ETREBEZHAS  KELETHER, LB PR
KM, mEsSASHES A 18 BHHEIHH 15.1
mm FEK, P EMAMLESKEENRE, X
187.8 mm.

AR 4 R, BEESE) . R (E) Mg
MKPHAREERAEE, FH N 10.7 kg-
hm_z'mm"l,ﬁﬁ(j{]ﬂﬁ%(L)(QZ kg'hm'z'mm_l),
FRBE & (SL) K+ FI M E BE N 5.5 kg hm 2
mm™', REBE)BHEBALE, ENMEEHEKE
B2 KGPABERER 11.9 kg'hm 2-mm™!,

BEMEFTHHNENERS HEKBUEX, FBR
B ER KA FI BRI R, BRI MERRE
EAEANEELRE RO RE T BETHLE
KAFIAMEH R R B MR, TR
B TR % (SE) M 245 (F) 1 B K R 8 T kR
R T RMEBREE SR, AL EPEREL KA
IR, M T WMEERRE NG H™BIE A, it mik
B 7K 5 R R
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1) REZFHEHF X DNER T RIERE B
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B AR s BE R IR B A KRR A F
AR T KIS A A F IR B, b
KR, He ASHEM, L EHEE, B E
ERATEMSEZMBRAG. ERKEE—E®H
BT, AR IS K 5 Fo R X ZEFF KA H

T4 TRBMMEKSF AKE
Table 4 WUE of sunflower under different sowing dates

%3 #EAIA S/ mm W AR 7K 43/ mom Bk B /mm FKE/mm R Ko FEBE
Sowing Water F)efore Wat.er in' Precipitation Water' /( kg '.hm -2) /( kg* hm “ZommY)
date sowing harvesting time consumption Yield WUE
SE 154.2 158.4 247.9 243.7 2461 .1 10.1
E 119.9 170.4 267.0 216.5 2572.2 11.9
M 187.8 193.8 271.7 271.7 2722.2 10.0
L 149.6 192.7 270.2 227.1 2094 .4 9.2
SL 145.2 168.9 257.2 233.5 1294 .4 5.5
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