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Abstract: In order to investigate impacts of water-retaining agent on charactenstics of growth and water and fertilizer
utilization of winter wheat, different dosage of water-retaining agent (T3: 30 kg-km 2, T4: 60 kg-km~2, T5: 90 kg-
km™?) combined with nitrogen fertilizer (225 kg-km™?) were tested on winter wheat in a field experiment. Winter wheat
growth, soil available nitrogen, water and nitrogen fertilizer utilization were studied and no nitrogen and water-retaining
agent (CK) usage was control . The results indicated that application of water-retaining agent and nitrogen fertilizer in-
creased total group number, plant height, leaf area, soil available nitrogen, yield and WUE . The total group number,
plant height, leaf area, ear length and grain number per panicle in T4 were higher in other treatments, and leaf area and
1 000 grain mass were increased most in T5. With advancement of wheat growth period, root-shoot ratio of wheat was
lower in water-retaining agent treatment than control, especially in T3. The order of average content of soil available ni-
trogen in various growth of wheat was as follows: T4 > T3 > TS > T2 > control. With increase of water-retaining agent

dosage, wheat yield, nitrogen agronomic efficiency, nitrogen productivity and water use efficiency were first increased
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and then reduced. All of these parameters were increased most in T4 . Compared to single nitrogen treatment (T2), they

were increased by 14.5% , 55.9%, 34.6% and 25.0%, respectively. In conclusion, T4 had best effect on growth,

yield and water and fertilizer utilization of winter wheat compared with other treatments .

Keywords: water-retaining agent; winter wheat; nitrogen fertilizer; yield; NUE; WUE
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Fig.1 Population variation characteristics of different

treatments in different growth stages
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Fig.2 The height of different treatments in different growth stages
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Table 1 Biomass and root-shoot ratio of different

treatments in different growth stages

43 Y R HRM L
Treatment Jointing Booting Filling Harvest
CK 0.28¢c 0.15a 0.08 0.08a
T2 0.23¢d 0.11b 0.08 0.07a
T3 0.19d 0.11b 0.06 0.04b
T4 0.20cd 0.14a 0.08 0.06ab
TS 0.42a 0.09b 0.07 0.05b

E:FNBHRAFERFTERLEE(P>0.05), AAFHRR
ERBFE(P<0.05),TH.

Note : The same letter indicated no significant difference( P >0.05), dif-
ferent letter indicated significant difference ( P <0.05) . Hereinafter the same.
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Table 2 The effects of different treatments on number of grains per panicle, 1000 grain mass and ear length

A
s ikl THE ade B A
Grain number per 1000 grain mass Ear length . .
Treatment . Panicle No panicle
panicle /8 /cm
CK 22.3b 41.0b 7.0¢ 16.4c¢ 3.7a
T2 26.2b 42.5a 7.0c 17.2b 3.5a
T3 38.5a 40.8b 7.6be 17.3b 2.8b
T4 28.5b 41.8ab 8.0ab 17.8ab 2.5b
TS5 24.7b 42.4a 7.6bc 16.8bc 3.2ab
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0E
ES 50}
=3 40l HHEARRE
k‘é% i) b5 A i Z+ 0t Whole nitrogen
= 30¢ Treatment Seed Glume Stem + leaf accumulation
%% 20¢ of plant
Ha 10t
0 . . : ; CK 30.1¢ 2.6¢c 12.4¢ 45.1¢
[ &R 1 EEWY e 3k
Jointing  Booting Filling Harvest 2 3.1b 3.4b 17.9b 54.3b
45 1 Growth stages ™ 34.6b 2.5 22.4a 59.4a
- CK =T2 T3 —T4 —&T5 T4 39.6a 4.4a 8.7d 52.7b
TS5 33.6b 3.0b 16.3bc 53.0b
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Fig.4 The effect of water retaining-agent on soil available

nitrogen content in different growth stages
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Table 4 The effects of water-retaining agent combined with nitrogen on

nitrogen consumption, yield and nitrogen productivity

NENER BEKE 2% REk2EHE RAEETN K5 F)
. EYE 8 . . .

Ah Nitrogen Total water Biomass Yield X4 Nitrogen agronomic Nitrogen Jiip & S

Treatment consumption consumption /(kg-hm™?)  /(kg-hm"?) Economic efficiency productivity WUE
/(kg*hm™?) /mm g7 € coefficient /(kg kg™ ") /(kg'kg™")  /(kg*mm-hm™?)

CK 84 4e 244 .8a 13150.0b 3354.0c 0.26¢ - 39.8a 13.7e

T2 151.9b 240.7a 15200.0a 4531.7b 0.30bc 5.2¢ 29.8b 18.8b

il 156.9a 225.8b 15400.0a 4976 .2a 0.32bc 7.2b 31.7b 22.0a

T4 129.4d 220.9b 12700.0b 5190.5a 0.4]a 8.2a 40.1a 23.5a

TS 141.9¢ 236.0ab 13350.0b 4539.7b 0.34b 5.3¢ 32.0b 19.2b
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