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Fig.1 Topsoil water change of different treatments

in different growth stages
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Fig.2 Soil staturated hydraulic conductivity of different treatments
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Table 1 The difference comparison of winter wheat Tr of different
treatments in different growth stages

PRk 390 P B

Water:retaining agent Joifi:: ?tage B::: ?;ge Fi:rf ?;ge
(kg/hm?)
0(CK) 3.3Ce 4.5Ab 3.9Bb
45.0 3.6Bbe 4,748 4.0Bab
52.5 3.9Bab 4.9Asb 4.3Bab
60.0 4.2B 5.1Aa 4.5Ba

E:REFRERER—FP P<0.0s WBEXKF, NEFH
FAER—FF P<0.05 B XEKF, FH.

Note: Volues followed by different capital letiers mean significant differ-
ence at P <0.05 within each line, while lowercase letters mean significant

difference at P <0.05 within each column, the same below.
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Table 2 The difference comparison of winter wheat Pn of different
treatments in different growth stages

PRk 5| A B

Water-retaining agent ]oifin’z fnge Boz: ;muge Fil%n;f f;ge
(kg/hm®)
0(CK) 5.5Cd 10.1Ac 7.5Bd
45.0 6.6Cc 11.1Abe 7.8Bed
52.5 7.8Ch 12.5Aa 8.7Bb
60.0 9.1Ba 13.03Aa 9.8Ba
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Table 3 The difference comparison of winter wheat
WUE of different treatments in different growth stages

Bk &

Wa ining ageat 8k ] ZBM nEY
(kg/hm;i Jointing stage  Booting stage Filling stage
0(CK) 1.70Be 2.27Ab 1.90Ba
45.0 1.87Bbe 2.37Aab 1.93Ba
52.5 2.03Bab 2.53Aa 2.03Ba
60.0 2.20Ba 2.57Aa 2.20Ba
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Fig.3 Characteristics of population dynamics changes

in different development stages
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BT, & A L REKBIREE, REAED
FEKITBRPHET KB A L JOKFPETRE LR/
FERAK; HEKERLHRE 60.0 kg/hm’ L H,
HK K 45.0.CK,52.5 kg/hm” IHHER KA SR
BRI E LB N E=RIPIRET 30%.

26.2%.61.6% , HEH B FK¥E,60.0 kg/hm* 5
45.0 kg/hm’#152.5 kg/hm* b H 2 B K1k B EKFE,
45.0 kg/hm® 5 52.5 kg/hm’ b B EEZ R AR E %, &
BRAFLEAFFARES P LI ER:5.4.5.5
#110.4 kg/(mm-hm?),
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Table 4 Effect of different water-retaining agent treatments on main factors of yield

Rk AR L3 K EE | - $9 THE
Water-retaining agent Height Volume of panicle Fruiting panicle Panicle length Weight of 1000
(kg/hm?) (cm) grains( ) ™ (em) grains (g)
0(CK) 79.2Dd 30.3Dd 19.5Ce 8.7Bb 43.9Cc
45.0 84.4Aa 32.2Ce 20.5Bb 9.1ABa 46.4Aa
52.5 80.5Ce 38.4Aa 21.8Aa 9.0ABa 45.3Bb
60.0 83.7Bb 36.5Bb 21.3ABa 9.2Aa 44.1Cc

W DAEFPHRR P<0.05HBEKF, KEFFRR P<0.01 1B FKF, TR,
Note: Within each column, values followed by different lowercase letters mean significant difference at P < 0.05, while capital letters mean significant dif-

ference at P <0.01. The same below.

£5 TRLEMNNESR. IBEKRRKSFEFHEZHER

Table 5 Effect of different treatments on winter wheat yield, soil water consumption and water production efficiency

Bk B YRR 47 S ReT & WG Lk & Tk R NEFH=R KRR
Water-retaining agent Content of soil water Precipitation Content of soil water Water consumed Average yield Water production
(kg/hm®) before planting(mm) (mm) after harvest(mm) by soil(mm) (kg/hm?)  efficiency( kg/ (mm+hm?))

0(CK) 272.7 180.2 130.6Bb 322.3Cc 5928.6Cc 18.4Cc

45.0 272.7 180.2 129.4Ce 323.5Bb 7706.3Bb 23.8Bb

52.5 272.7 180.2 139.2Aa 313.7Dd 7484 .1Bb 23.9Bb

60.0 2.7 180.2 120Dd 332.9Aa 9579.4Aa 28.8Aa

N $ %X K:
4 4 #®
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kg/hm’F160.0 kg/hm’ /N E =B SR BERT
30% .26.2% \61.6% , BiA % B EKF; K475
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Effect of dosage of water-retaining agent on photosynthetic characteristics
and water utilization in different growth stages of winter wheat
YANG Yong-hui''?, WU Ji-cheng', HE Fang', GUAN Xiu-juan'

(1. Institute of Plant Nutrition & Resources Envir ¢, Henan Academy of Agricultural Sciences ,
Zhengzhou , He' nan 450002, China; 2. Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: A study is made on the photosynthesis rate( Prn) , transpiration rate( Tr), water use efficient( WUE) and
water producing efficiency of crop in different growth stages of winter wheat(jointing, booting and filling stages) and dif-
ferent treatments with various amount of water-retaining agent, including 45.0,52.5,60.0 kg/hm? and 0 kg/hm*(CK).
The result indicates that the Pn, Tr and WUE of winter wheat are ranged in order from higher ones to lower ones as fol-
low: booting, filling and jointing during the growth stages. In each growth stage, the Pn, Tr and WUE all augment with
the increase of water-retaining agent. In other treatments such as 45.0, 52.5 and 60.0 kg/hm’, the water producing ef-
ficiency of winter wheat all excels that in CK by 5.4, 5.5 and 10.4 kg/(mm-*hm?) respectively after harvest.

Key words: water-retaining agent; winter wheat; Pn; WUE

(L#Z 115 %)

Effects of calcium and calmodulin antagonist W7 on antioxidant systems
of roots of tomato seedlings under drought stress

ZHANG Chun-mei''*, ZOU Zhi-rong', HUANG Zhi', ZHANG Zhi-xin'
(1. College of Horticulture , Northwest A & F University , Yangling, Shanxi 712100, China;
2. Department of Agricutural Sciences, Hexi University, Zhangye, Gansu 734000, China)

Abstract: The effect of Ca?* and calmodulin antagonist W7 on antioxidant systems of tomato ( Lycopersicon esculen-
tum M.) seedlings under drought stress induced by 10% polyethylene glycol (PEG - 6000) was studied in hydroponics
culture. The results showed that pretreated seedlings with calmodulin antagonist W7 under PEG stress had lower SOD and
POD activities, and higher production rate of G,”, MDA and H,0,, in addition, aggravated the damage of As4A and
GSH; On the contrary, Ca’* treatment enabled the seedlings to keep relatively high activities of SOD and POD, lower
production rate of 0°~ * and MDA content, at the same time, alleviated the accumulation of AsA and GSH. These results
indicated that Ca>* ~ CaM signal transduction might regulate resistance of tomato seedlings to PEG stress of tomato
seedlings by affecting the activity of some antioxidant enzymes and the content of antioxidant substance. The experiment
shows that Ca** — CaM signal system plays an important regulating role in alleviating PEG stress induced by 10%
polyethylene glycol (PEG — 6000) in seedlings.

Key words: calmodulin antagonist W7; PEG stress; tomato; antioxidatant system



