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Effects of soil fertilizer amendment on growth during critical
growth stages and yield of winter wheat

ZHOU Li-Feng'”, FENG Hao'"

(1. Research Center for Soil and Water Conservation and Ecological Environment, Chinese Academy of Sciences, Yangling 712100,
China; 2. Institute of Soil and Water Conservation, Northwest A & F University, Yangling 712100, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Reasonable irrigation and fertilization are key factors of winter wheat production. Field experiments were conducted in
2009~2010 with “Xiaoyan 22” as materials. The effects of soil fertilizer amendment (SFA) on water content along soil profile and
growth at critical growth stages and yield of winter wheat were investigated. The results show that yield under SFA treatments was
10%~30% higher than that under normal fertilization (NF) treatment. Optimum SFA increased with increasing irrigation amount.
Theoretical maximum yield was 8 894.11 kg-hm ™2, which was under single irrigation with 1 350 kg-hm™ SFA. At the start of jointing
stage, soil water content under SFA treatments initially increased steadily and then slowly decreased in a V-shaped distribution curve
from surface to deep layer along soil profile, quite different from the W-shaped distribution curve under NF treatment. At grain-filling
stage, the depth of max and min soil moisture content under SFA occurred much deeper than that under NF treatment. At tillering
stage, plants under SFA treatments were low with relatively thick and short roots. This trend was more obvious at higher fertilizer
application rates. At grain-filling stage, however, plant height was lowest, spike dry-matter and dry-weight of aboveground part were
highest under middle SAF treatment. In the middle of SFA treatment, wheat filling rate was significantly higher than that under all
other treatments. Thus SFA deepened the position of max and min soil moisture content along soil profile. Wheat growth rate under

SFA was higher than under NF treatment. SFA treatment facilitated optimal production in low water conditions (jointing stage irriga-
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tion of 60 mm) than NF treatment.
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Table 1 Fertilization rates and contents of nutrients N, P, and K of different fertilizer treatments
SAF/K A Ak 2 AR AN A F%4>% & Nutrient content (gkg™)
SAF level Fertilizer treatment Fertilizer type Fertilization rate (g-hm™) N P K
HHUIE (NF) JRZ Urea 450 32.00 1057 0
Normal fertilizer treatment /% %% Ammonium dihydrogen phosphate 450 : ’
fi& Low SAF450 BWRAAHILEHLE AL Soil fertilizer amendment 450 6.54 3.15 1.87
SAF900 BRI NN AL Soil fertilizer amendment 900 13.08 6.30 3.74
i Middle SAF1350 AN E AL Soil fertilizer amendment 1350 19.62 9.45 5.61
SAF1800 BWRAAHILEHLE AL Soil fertilizer amendment 1 800 26.16 12.60 7.48
i High SAF2250 BRI HLIENE AL Soil fertilizer amendment 2250 32.70 15.75 9.35
20r mmm H %5 & Daily precipitation
_18r —a— H ¥ JR Daily mean temperature 5
E 16 | <
FRL E
2 128 5
B2 of £
¥ g
m 9 8t g
S el 3
2 g
=1 | >
8 ¢ 3
2r A
0
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Fh G KX Days after sowing (d)
1 2009—2010 EX/NELEBFHRBESERRASH

Fig. 1 Temperature and rainfall distribution during the whole growth stage of winter wheat from 2009 to 2010
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Fig. 2 Soil water contents at beginning of jointing stage (a) and filling stage (b) of winter wheat under different fertilizer treatments

x2 TREEAESEHRERPLNERSREKER
Table 2 Morphology and growth of winter wheat at tillering and filling stages under different fertilizer treatments

SAFAKT: %Haﬁ,‘l\ﬂ 4y BER] Tillering stage HEJZIY] Filling stage
SAF leve]  Fertilizer NCTES Py, R I NETEY ] FETE b TR
treatment P.H/S.D (gm™) (gm™) up P.H/S.D Spike weight (g) Above-ground dry mass (g)
& Low NF 104.74b 3.39a 0.61e 2.71d 188.18a 5.54c 9.29d
SAF450 111.69a 2.70b 1.03d 4.75¢ 180.86b 6.87b 10.80c
SAF900 109.44ab 2.68b 1.21c 4.25¢ 184.71ab 7.75ab 13.34ab
dr Middle  SAF1350 87.53¢ 3.03ab 2.43a 6.01b 171.89¢ 8.31a 13.76a
SAF1800 75.38d 3.56a 2.21b 6.78a 170.43¢ 7.18b 11.97¢c
i High SAF2250 78.37d 3.59a 2.19b 6.76a 190.01a 5.66¢ 10.24cd

P.H/S.D: Plant height/stem diameter; Py,,: M 304> 5 5K & 2 [k Weight of aboveground/length of aboveground; Ry,.: R4 fif & 5 12
A JE Z b Weight of root/length of root; Lyp: Hi F#i5r 5 FARK 2 L Length of aboveground/length of underground.
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Fig. 3 Increasing curve of 1000-grain weight of winter wheat
under different fertilizer treatments
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Table 3  Yields of winter wheat from 2009 to 2010 under different irrigation and fertilizer treatments

) AWEK No irrigation #E 1 /K Trrigation once #E 2 /K Trrigation twice
SAF/K- EALAEEL
SAF level Fertilizer treatment IR H) IR H) IR =)
Yield (kg'hm™) Yield increase (%)  Yield (kghm™)  Yield increase (%) Yield (kgthm™)  Yield increase (%)
& Low NF 6 834.51d — 6 935.44¢ — 6 725.27d —
SAF450 8 088.60c 18.35 7 855.66d 13.27 7 698.26¢ 14.47
SAF900 8 450.90b 23.65 8 628.95b 24.42 8212.37b 22.11
i Middle SAF1350 8 827.85a 29.17 9 149.57a 31.93 8 526.60a 26.78
SAF1800 8341.93b 22.06 8410.30c 21.27 8 421.15ab 25.22
1 High SAF2250 7 875.87¢ 15.24 7 606.61d 9.68 7 430.26¢ 10.48

x4 TREKFHTEREESEMNRYXR

Table 4 Functional relationships between yields and fertilizer application rates under different irrigation amount

FER AR FR KL EIVEprys R B ZE 4117 ey KBS i
Irrigation treatment Regression equation Optimum fertilizer rate (kg-hm™2) Theoretical maximum yield (kg-hm™)
AWEK Noirrigation  y=—0.000 9x°+2.280 8x+7217.6  0.9159 1267.11 8 662.62
#E 17K Trrigation once  y=—0.001 6x°+4.044 4x+6 3383  0.9519 1263.88 8 894.11
WE 2 K Trrigation twice  y= —0.001 2x*+3.193 7Tx+6 441.0  0.946 7 1330.71 8 565.94
NG PR IR R RE K, AR B o 33 K 0T s ultisols from subtropical China[J]. Geoderma, 2001, 99(1/2):
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