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Response of Agronomic Characteristics to Water Stress for the Winter
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Abstract In order to study the response of winter wheat to the water stress before flowering stage, the winter wheat of Jimai 20 is taken
as the research object by measuring agronomic characteristics under three different water stresses in the field conditions. The result shows
that under water stress, the spike rate increases while spike per hectare reduces. Leaf area, height and, matter accumulation are all
blocked. The decrease of length rather than the width is mainly caused by the changes in the area of the fourth leaf. The response from
flag leaf is less sensible than that from the leafs in lower positions. The height decrease is due to the length decrease between modal IV
and V. As water stress increases, all the agronomic characters mentioned above decline. Comparing with leaves and intermodal, the
change for root system is more complicated. The number of secondary roots reduces, however the lengths increase. Matter accumulation
delays by water stress, and the distribution of matter increases toward root causing root—shoot ratio increase. The plants decrease drought
damage though reducing the root density, leaf area, intermodal length, and increasing root length.
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Fig. 1 Response of winter wheat spring tiller to water stress
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Fig. 2 Response of winter wheat leaf area to water stress
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Fig. 4 Response of winter wheat root to water stress
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it H b3 3H16 H 3H24H 3H31H 47 7H 414 H 4 H22H
, CK 5.21+0.75 5.29+1.47 9.06+2.08 13.05+2.05 17.62+3.16 41.65+6.48
s MD 3.70+0.43 2.96+1.15 7.60+2.11 10.65+3.15 17.47+2.72 32.03+4.45
'8 SD 1.29+0.27 1.66+0.35 2.34+0.75 4.48+1.25 8.29+2.52 29.03+6.78
i ) CK 0.89+0.11 0.94+0.25 1.54+0.35 2.84+0.51 3.14+0.82 8.01£1.78
= if MD 0.66+0.10 0.55+0.22 1.28+0.40 2.05+0.67 2.90+0.62 5.64+0.99
i SD 0.26+0.04 0.36+0.08 0.49+0.14 0.82+0.22 1.56+0.49 5.26+1.11
Sk bt CK 83.01+0.97 82.22+0.47 82.98+0.25 81.58+0.53 83.86+2.26 80.97+3.04
1% MD 82.28+0.68 81.47+0.45 83.17+0.83 80.73£0.69  83.61+0.488  82.41+1.71
SD 79.87+1.33 78.52+0.99 78.82+1.19 81.64+0.29 80.16+0.50 79.93+0.34
% CK 0.19+0.03 0.26+0.12 0.54+0.25 0.87+0.35 1.32+0.30 4.96+0.74
/e MD 0.20+0.07 0.19+0.08 0.60+0.13 0.87+0.30 0.90+0.25 4.93+0.70
SD 0.11+0.04 0.17+0.10 0.38+0.18 0.61+0.15 0.84+0.32 2.77+0.64
i . CK 0.04+0.01 0.06+0.02 0.15+0.06 0.27+0.12 0.34+0.12 1.09+0.48
T~ ii MD 0.04+0.01 0.05+0.03 0.16+0.03 0.24+0.08 0.27+0.07 1.07+0.28
i & SD 0.03+0.01 0.05+0.03 0.10+0.05 0.11+0.09 0.26+0.05 0.62+0.10
Sk CK 77.84+2.17 76.46+3.82 76.46+3.82 73.93+2.61 78.88+2.64 75.61+7.98
% MD 76.39+7.90 71.60+2.08 71.60+2.08 75.23+1.84 72.54+2.48 73.49+2.25
SD 74.09+3.42 68.90+4.75 68.90+4.75  71.88+4211 68.97+2.474  72.58+3.285

RGO B R AE RN - A 25 5, BT R T ESE
Y BEJLT- B B E & F /o BEAR IR T1% ., /K5 hid
A BER BEAR , ORIy B R B T T R4 BE
3.2 Z/NFEMRFIK S BB BN KL

W R AEATOEA F RN ZE M R R AR N
B A ER, R B R /NHE § 77 b Bt A i 3 R o, 2k
SCEE SRR A /NEE R AR R 2 K 4y 30 5 e G2 o T
Wi 36 Jom e T /0N T e R U] AR AR AN 2 /N A T AR
N R KN R R RAEK
TR KA B A A 242 B, i A AR R 1 ok
3.3 ZI/INEZEXFIK S BB B AE R

PR R AN T B B B SR, 5 /N 7 B R B )
A OGN K 43 ik 360 B b 25 P /N 22 A v ) 3 K B 3 AR o
JEL e v B R B R0, K AR 38 R AR T 38 TV .V TR
FOREIN T A T R R B AV IR T AR K A i AR B —
B, BBK 53 ok 360 40 ) T 9N
3.4 ZINFEIRIFIK 43 BB B AE R

VEIR 22 A 4 2K Ay R B R, TR aa R AE AR 1Y
KA B B AR —RT, TR TR ARK
JE A — 5 Y0 B P B, K 4 T 26 (5 A5 A BR A 7K 43 R R 1] AR
gk IR R AR IR ALE T 2061, AR
Ja M L AR AV AR A TN AR R R AR A PR AR R IR
ARECE WD MR R R R e T R B RS i)
TR Sy s SR AR PR A AR T BUR RBE T

3.5 Z/NEH BTAR R X 7k 43 B8 By i

TEW A K TS KRB VIAR G, Wy fE iR
L5112 VR A N L I N )5 A SO A TR 7/ 0 W a
PR RAET R B T A e R, A /N AR e e S Y
IR Jp 38T R T /) 5 AR AR T i S R R [ AR
e, ELBE 7K 0 iy 30 0 60 AR e L AR AT RIS G, K 2y kg
NR/INAE IR AY FVE IR AR R 2 EEHE I, e HEAR AR AR 4
FRA T F B RE T, 5 ATADE IS R — B, AR e K A K
3 B30 R AN R R T8 e o A1 A K e R 2 R — S Y K 2y
i, DUIE I+ S Bk B

4 #ig

KO3, AN AR PR A A o SRR A A Y O
ANVERGE RS2 B, & /N T I s AR R TG BER AR A
BRI B AR, i T ARV A 3 28l 1R s/ 5 D, HL
X TR I 52 M) R ARG TR 5 R R B BRI R BRIV BBV
o O T T BE A B AR 2, B T, B AR S 1Y ) S i A Jor 4%
K YRR R AR 0/ 30 3 DD AR R R AR A I R
Yy J AR R TR K 73 Bl 30 T 32 BEL L 0 B 1) AR 2R A 23 T3 AR
je L R

2 % 3L (References)
[1] 73 & .t 2 d [ i /N 22 R St SR [ CY IR A 1. Hh /N ZE B b
Syl it . dbat: v Al Mk, 2002: 3-6.

43 Im



] jcmik

ﬁ\ T it X (Special Issues)

B S 2012,30(19)

SCIEACE & TECHAOLOGY REVIER

Wan Fushi. Wheat and countermeasures to its further development of
China of the new age[ CJ//Chen Shengdou. Breed of wheat and the industri-
alization progress of China. Beijing: China Agriculture Press, 2002: 3-6.

[2] EauR, R, R, A AW LRI T T &N F R TR K
AMEON[]]. AR, 2011, 44(8): 1628-1636.

Wang Zhigiang, Liang Weiwei, Fan Wenwen, et al. Scientia Agricultura
Sinica, 2011, 44(8): 1628-1636.

[3] P, 2546, FRVUAK, A5 TR0 XN E R Z AR (], P E
ez, 2008, 24(3): 125-129.

Xu Haixia, Li Wei, Cheng Xiyong, et al. Chinese Agricultural Science
Bulletin, 2008, 24(3): 125-129.

[4] ARG, 257, VRPBRAD, S5 T RNA N AN A SR R
JEIE AR AR 9K R[] EES R4, 2010, 18(1): 67-71.

Cong Jian‘ou, Li Ning, Xu Yingjun, et al. Chinese Journal of Eco-Agri-
culture, 2010, 18(1): 67-71.

[5] Zhang X Y, Chen S Y, Sun H Y, et al. Dry matter, harvest index, grain
yield and water use efficiency as affected by water supply in winter
wheat[J]. Irrig Sct, 2008, 27(1): 1-10.

[6] DuT S, Kang S Z, Sun J S, et al. An improved water use efficiency of
cereals under temporal and spatial deficit irrigation in north Chinal]].
Agricultural Water Management, 2010, 97(1): 66-74.

[7) 730k, X6, 2T, 5 WA AN TR SR )
S5 AEE R, 2008, 31(3): 12-14.

Fang Wensong, Liu Ronghua, Ma Zhihong, et al. Meteorological and En-

vironmental Sciences, 2008, 31(3): 12-14.

[8] FSR B, TR B A, skaksE, 5. R WL A 0 4 /N A I Rk 43 ]
JHEYSZME )], T 53t AR BFE, 2008, 26(2): 116-120.

Zheng Caixia, Zhang Fucang, Zhang Zhiliang, et al. Agricultural Re-
search in the Arid Areas, 2008, 26(2): 116-120.

[9] sk, skIEHE, FEML AP N NEN S4ET S i E
e AAEARAFELT]. A= 2#41, 2011, 31(5) = 1312-1322.

Zhang Yongping, Zhang Yinghua, Wang Zhimin. Acta Ecologica Sinica,
2011, 31(5): 1312-1322.

[10] A2, SRART-, TR A, S5, K 43 Wb 5 52 7K Xk K A i 1 AR 1Y 4 A3
ST, VE R HEAK 242, 2005, 24(4): 18-21.

Hao Shurong, Guo Xiangping, Wang Weimu, et al. Journal of Irrigation
and Drainage, 2005, 24(4): 18-21.

[11] k5, B 52, FAEE, 45, AT R HEK A3 b KO A 45 PR ™ i
HYSEIR (], LIRS IE K 24 4 4Ol B2/, 2005, 23(2): 143-147.

Ge Tida, Sui Fanggong, Bai Li ping, et al. Journal of Shanghai Jiaotong
Unwversity: Agricultural Science Edition, 2005, 23(2): 143-147.

[12] Magnani F, Mencuccini M, Grace J. Age—related decline in stand pro-
ductivity: The role of structural acclimation under hydraulic constraints
[J]. Plant, Cell and Environment, 2000, 23: 251-263.

[13] Hébert Y, Guingo E, Loudet O. The response of root/shoot partitioning
and root morphology to light reduction in maize genotypes [J]. Crop
Science, 2001, 41(2): 363-371.

(%% Z0nm)

LB EBIE SIS IE
H A E 5 S5 R34 TESR

“‘BEPESHEFSMRAHELTIERSFATHTR” BT 201248 A 26—28
BEALERETEF. FAXSHPEXREBFSMAHGREIVERSED
fERER: (1) @ ( FEF A BBRER ) FRMERSH;(2) hads( &8
HFHRHMBRER)ARMEEES T (3) MAERERA RS RERH RN RGE
an; (4) bR A XK RFRERINZSHT;(5) Hih 558 X WHHHR

WX EFE A 201247 A 30 H,
BX % 3% :0314-2291141,
B F{E4§ :tonic2011@126.com,

£ M i : http://www.cnphars.org/view.asp?ar_id=539&anclassid=7&nclassid,

N 44




