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B>SE LR AT E D EFLEACENRAND £S5 ESFH £ (3) MR FEKL o N2 LETH
TEMRAVOEL SR L ZRABENIAETHEERED L 58+ NBAETELER L ERAEE HA4E
Bl KM EEAT, FEMHE EL FEE 55 PL256.00 kg - hm™? 287.34 kg - hm™2,369.25 kg - hm™ iy # & & &
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Effects of nitrogen fertilizer and soil texture on the nitrogen utilization and
yield of drip-irrigated cotton production

ZHANG Ze' ,MA Ge-xin®, HAI Xing-yan’ ,MA Lu-lu”,ZHENG Qi*,ZHANG Dong-ming’,L.U Xin"’
(1. College of Agronomy, Shihezi University; 2. Key Laboratory of Oasis Ecology Agriculture of the Xinjiang
Production and Construction Corps, Shihezi, Xinjiang 832003, China)

Abstract: The objective of this field experiment was to study the effects of soil texture and nitrogen(N) fertil-
izer on the nitrogen utilization and yield of drip-irrigated cotton. Arandomized complete block design was appliedin
the experiment. The results showed following: (1) Regardless of soil texture, the total N content of the cotton orde-
redas N2 (340 kg - hm™>)>NI (240 kg » hm™)>N3(480 kg - hm™) >CK (unfertilized control). (2)In all soil
textures, the total N content in cotton organs ordered asleaves > buds > stems before bolling and ordered as leaves >
bolls > stems after bolling.Total N content in leaves, buds and stems of contton on different texture soil ordered as
sand>loam>clay.(3) In the N2 treatment, there was no difference in boll number between loam and clay soil when
irrigation amounts were the same. There was no significant difference in single boll mass either between sandy and
clay soil in the N2 treatment or between loam and clay soil in the N3 treatment. The effects of the other treatments
on single boll mass were extremely significant. Cotton yield was greatest when 256.00, 287.34, and 369.25 kg -
hm™ was applied to sand, loam, and clay soil, respectively.We suggest that these N application rates can be used
for sand and loam soil. The N application rate to clay soil should be <369.25 kg + hm™. A combination of inorganic
and organic fertilizer is best in clay soil. These fertilizer recommendations will optimize fertilizer use for maximum
cotton yield.

Keywords : nitrogen application; soil texture; cotton; drip-irrigatate; nitrogen fertilizer use efficiency; yield
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Tablel  Soil particle size distribution and soil nutrient content in the tested soils

- S R 2H B - AR = TRk R
i%ﬁiiﬂz Constituent of soil particles/% FHLIEE OM Avail. N Avail. P Avail. K
Soil texture /(g-kg™h) 1 -1 .

<0.002mm  0.002~0.02mm  0.02~2mm /(mg -« kg™) /(mg - kg™) /(mg - kg™)
b+ Sand 12.21 21.76 66.03 11.30 80.20 9.10 194
H13E 1 Loam 13.42 44.40 42.18 19.90 60.88 17.95 134
Z+ Clay 42.33 36.15 21.52 21.32 92.11 15.31 185
2 KESER
Table 2 Distribution proportion of water and nitrogen
> SO Y
RILHMEACR g maw Wk Mk WSk Mk MTR WER MOK WK HUK
Jerization an Fist  Second  Third  Fourth  Fifth Sixth  Seventh  Eighth  Ninth  Tenth  Eleventh
11‘r1gal10r1 event
THEE S o Y A
Percentage of 4 6 10 12 15 20 12 6 6 5 4
total irrigation
it AT 2 A = Y A4
Percentage of total 0 0 10 10 20 30 20 10 0 0 0

fertilizer top-dressing
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it 23]
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Bolling stage

0 % Stems
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Fig. 1 N absorption of each organ as affected by N amount in sand soil
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Fig. 2 N absorption of each organ as affected by N amount in loam soil
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Fig. 3 N absorption of each organ as affected by N amount in clay soil
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Fig. 4 N absorption of each organ as affected by different soil textures
®3 ARERMTEREREFARE
Table 3  Nitrogen fertilizer use efficiency as affected by N rate and soil texture
A B 2 Vi INEES A= 71
i . U , . FEULH 2
l\ Physiological efficiency Agronomic efficiency Partial productivity A + utilization/ %
_ B _ arent utilization/ %
e /(g - ke™) /(g - ke™) /(g - ke™) Pp
realmen — — - -
- A+ Bt W %+ Bt [ %t i+t it %4 Fit
Sand Loam Clay Sand Loam Clay Sand Loam Clay Sand Loam Clay
CK = - - - - - - - - - -
N1 3.27a 1.68a 0.02b  12.03a 6.47ab  0.07c¢ 27.4a 25.6a 19.6a 0.75¢ 0.27b 0.12b
N2 1.57b  1.54ab  0.6la 7.59b 6.11a 2.88a 19.1b 17.6b 17.2b  2.65a 1.79a  2.04a
N3 0.92¢ 0.44¢ 0.59a 2.36c¢ 0.94c 1.35b 10.8¢ 10.4c  10.89¢ 1.09b  0.89b  0.37b
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Table 4  Cotton yield and yield components as affected by N rate and soil texture

FEEM 2 Yield component factor

. - . i
Kb PRA R AL H Cotton yield/ (kg + hm™?)
Treatment Number of plants/hm? Boll number per plant Single boll mass/g
W+ Bt E T Wt B+ it i+ B+ it i+ et L
Sand Loam Clay Sand Loam Clay Sand Loam Clay Sand Loam Clay
CK 1.44x10%e 1.77x10°b 1.92x10%a 5.86f 7.38¢ 6.68e 5.63a  5.31b  4.90ef 4543.27f 4854.53f 3088.46g
N1 1.35x10%f 1.65x10°d 1.75x10°b 8.36a  6.90d 6.90d  5.29bc¢  5.13cd  4.73f  6131.00c  6569.30b 5151.92¢
N2 1.53x10%¢ 1.50x10%¢ 1.80x10°b  7.43c 7.58b  7.48bc  5.6la  4.87ef 5.18bc  6428.70b 6869.70b  5647.69d
N3 1.48x10%¢ 1.63x10°d 1.72x10°h  7.40c¢ 6.60e 6.80d 5.62a  5.13cd 5.00de  5405.50 5152.00e 5266.36¢
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2 FL Ak Ok i 8 A 4 A B, R BN P s
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5+ 225 KR8 N1 A T AL s b+ 5
+ NI RE LSRR AR E X EERH
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