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I WNW MW (2) MW WNW
W-N NN N-N , N-N
, 24.56%  19.88%
, W-N-W , N-W  W-N N-N

N-W W-N N-N 20.00% 55.24% , W-N-W

117. 2% N-N ,  WN-W W-N-W  N-W ,N-N
165. 4%, WN NW
. N-W )
, NN 33.98%
2.2 ,
(r= 0.9807 )
1
Table 1 Dry matter weight of different plant paits and of the whole phant as affected by fertigation strategy
Dry matter weight( g
Treatment
Leaf Stem Bud and boll Seed cotton Root Whole plant
W-N- W 6071 a 7.6 a 40.95 a 75 b 11. 87 ab 1928 a

WN 62 48 a 46. 18 ¢ 30.64 a 129 ab 10. 8 ab 1631 b

NW 6239 a 59.68 b 40.61 a 10 %6 ab 13.00 a 186 7 a

NN 528 a 3.01 d 3205 a 1924 a 9.77 b 146 9 b

(p< 0 0) Note: The same letters following the data in the same col

unn mean insignificant difference at p < 0. 05.The same in the tables below

2

Tabe2 Nirogen content I different plant pats and in the whole plant as affected by fertigation srategy

Nitrogen content( g

Treatment
Leaf Stem Bud and boll Seed cotton Root Whole plant
W-N W 1 71 ab 0.97 a 1.03 a 0.2 a 0.17 ab 4 10a
W-N 1L 90 a 0.67 b 0.74 a 0.31 a 0. 15 be 378 ab
NW 190 a 0.91a 0.94 a 0.33 a 0.18 a 4 26a
NN 153b 0.44 ¢ 0.83 a 0.49 a 0.14 ¢ 342b
2.3 (NDFF)
NDFF , W-NW NDFF
( NDFF) 3 ,W-N N-W W-N N-W N-N N-W
NDFF , W-N-W W-N N-N

NN  WNW , WN NW 7.45% 6. 74% 8. 61%



4 : 705

3
Table3 Percentage of N derived from fertilizer( NDFF, % ) in diff erent plant parts and i the whole plant as affeded by different fertigation strategy
NDFF( % )
Treatment
Leaf Stem Bud and boll Seed cotton Root Whole plant

W-NW 40.79 b 3999 b 43 51 a 44.90 a 3541 b 41. B ¢
WN R.10a 4778 a 43 12 a 45.83 a 36 12 b 46 42 a
NW 47.21 a 45 60 a 4372 a 49.38 a 42 8 a 46 07 a
NN 46.28 a 44 94 a 41 67 a 43.35a 3425b 44 06 b

2.4 (NUE) ,N-W

, W-N-W W-N NN
(NUE) (4 NW 16.08% 11.08%  30.51%
W-N  N-N , W-N-W (23.35% ~ 30.47%),
\ NW 342~ 4.26¢( 2),
: W-NW NN 6. 44 g,

4

Table 4 Percentage of nirogen use efficiency(NUE, % ) in diferent plant parts and in the whole plant as affeded by different fertization stra egy

NUE( % )
Treatment
Leaf Stem Bud and boll Seed cotton Root Whole plant
W-N-W 10. 4 a 6. 01 ab 6.96 a .51 a 093b 26 25 be
W-N 14.20a 5.00b 4.99 a 2. 2% a Q0 82 be 27.26b
NW 13.95 a 6.42a 6.38 a 2.51 a L2la 3047 a
NN 10. 90 a 3.0 ¢ 5.35a 3.9a Q72¢ 2335¢
2.5 10~ 20 cm ( 4.05%)
PN , W-N W-NW
5 W-N NN N-W 0~ 10 em ,
,N-W 27.22% ~ 28. 46% N-N 40~ 30 em
W-N N-W , 27. 60%
, 5 15N ( %)
:W-N> N-W> W-N-W> Table5 Fate of labeled urea N(% of applied N)
N-N;
Plant recovery Recwvery in ol Total recovery N loss
Treatment o o o o
6 (%) (%) (%) (%)
W N-W 26.25 be 29 66 ab 55.91a 44.09 a
2 W-N 27.26 b 3378 a 61.04 a 38.96 a
2
0~ 10 an ( 7. 93%) , NW 30.47 a 26 79b 57.26 a 42.74 a

40~ 50 (m( 7. 05% ) 30~ 40 Cm( 6. 73%) , NN 23.35¢ 32 53 ab 55.88a 44.12 a
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Fig 2 Residue of fertilizer N in soil at different depths after harvest( % of labeled fertilizer) (The vertical bars are the SE of the means)
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EFFECTS OF FERTIGATION STRATEGY ON NITROGEN UPTAKE
BY COTTON AND USE EFFICIENCY OF N FERTILIZER

Hou Zhen’ an"? Li Pinfang'"  Gong Jian®® Wang Yan' na’
(1 College of Resources and Emvironment, ChinaAgricuturadl Unwersity , Bejing 100094 China)
(2 Department ¢ Resources and Erwironmertal Science, Shihei Unwersity , Shihezi, Ximjiang 82003 China)

Abstract Effects of fertigation strategy on nitrogen ( N) uptake by cotton and N use efficiency( NUE) were investgated
through a pot experiment under greenhouse conditions. According to timing of irrigation and fertilizat ion, four fertigation trea-
ments were designed, nitrogen applied 1) in the beginning of the irrigation cycle(N-W), 2) a the end(W-N), 3) in the middle
(W-N-W), and 4) throughout the irrigation cyde(N-N) ) in a compleely randomized layout, each with four replications. Cotton
was grown in plastic containers, 84 L in volume, filled with a clay loam soil and fertilized a a rate of N 6. 44 g per pa as "Nl
beled urea. Treament N-W was significantly higher than Treatment N-N in total dry matter( DM) and N content, but did not differ
much from Treament W-N and Treatment W-N-W. Plants in Treaments W-N and N W were found to have a significantly higher
content of nitregen derived from fertilizer( NDFF) than those in Treatments W-IN- W and N-N. Fertigation strategy had a consistent
effect on total NUE: Treatment N- W was the highest in total NUE, and followed by Treaments W-N and W-N-W, which were quite
similar to each other, and Treatment N-N was the lowest. After harvesting, the residue of fettilizer N in soil was highest in Treat
ment W-N; and the lowest in Treatment N W, but did not vary much between Treatment N-N and Treatment W-N-W. The differ
ence between the four treatments in total N recovery was not statistically significant. From the aspect of nitrate leaching losses
from the root zone, Treatments NN and W-N may lead to an inarease in soil residual nitrates and hence a higher risk of nitrate
leaching. In contrast, Treatment N-W tends to reduce potential leaching loss of nitrate from the root zone. In this study, the fertr
gation strategy, Treatment N-W ( nitrogen applied in the begiming of the irrigation cycle) inaeased DM accumulation, N uptake
and NUE of wtton. Therefore, NUE could be enhanced by optimizing fertilization strategies with drip irrigation.

Key words Drip irrigation under film; Cotton; "’N; Fertigation; Nitrogen use efficiency



