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Table 1 Properties of the WRAs tested
' K A 2 g HIKE
PRACGH LA 72 A Water absorbent *¥1I_ Water BR TR il
Codes of the Grain size -
Types of the products rate content Acidity Manufacturer
WRAs / (mm) %
(g/9) ()
e e T A T =8 R s
PRKM R PUARIBER: — TR R 290 0.93~0.40 <9 Pk ACH DD BB -L
Polyacrylic salt —polyacry lamide Neutral HanlibaoTrade Center Beijing
YA Tk T — TR AR il Eh TR e L INF
oy EPRERREMAE . I ot WKL TAIAR
Polyacrylic salt —polyacry lamide Neutral ~ The Demi Chemical Co- ; Ltd Zhuhai
WAL R ERHER R A R F)
552 T S T gk 7
KH R PuH IR kY 270 0.23~0.40 <9 i The Kehan Resin Co- -+ Ltd
Polyacrylic salt Neutral . .
Baoding Hebei
R2 AEREREO0~6070) RAFMAERR EFRHRE
Table 2 Effects of urea on water absorbent rate of WRA and it 's adsorption and fixation
(AT _—
Codes of the ; 0 10% 20% 30% 40% 50% 60%
WRAs tems
g (e (9
AR A5 %0) 100 93.744  82.97a  79.08¢  73.22h  49.29,  48.83p
Relative water absorbent rate
PRKM W N E(g/g) 0 13.93 30.01 46.05 66.65 80.05 113.36
N adsorbed and fixed
% (0
. R () 0 32.52 35.14 35.55 37.24 38.86 44. 80
Rate of N adsorbed and fixed
9 32z (Y
PFEXT[]ZZ7KTE:€(A) 100 79.63¢ 67.87¢ 67.20p 65.96¢ 57.67a 53.09a
Relative water absorbent rate
E=N
DM "W N E(g/ﬂ) 0 12.85 20.48 38.59 55.50 113.84 120.96
N adsorbed and fixed
70 0,
MR (1) ' 0 23.93 29.74 30.09 32.34 47.07 52.95
Rate of N adsorbed and fixed
5% (O
ARBOK A (6) 100 84.67,  77.45,  79.0l  76.82a  56.53a  53.54a
Relative water absorbent rate
KH ek N i (g/g) 0 12.23 27.76 52.71 67.59 76.60  106.25
N adsorbed and fixed
%0
R () 0 28.59 32.43 35.64 39.39 40.68 41.35

Rate of N adsorbed and fixed

TE R R EE T EA MR FRE KRR ANOVA R E R AR E (p=0.05), FH,

Note: Data in the same column of the table with different letter means significant at 5% lever- Same as follows-
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Table 3 Effects of ammonium bicarbonate on water absorbent rate of WRA and it 's adsorption and fixation

PRI

Codes of the moH 0 0.2% 0.4% 0.8% 1.6% 3.2% 6.4%  10.0%
Items
WRAs
g (% (9
HRTK A (%) 100 37.15, 27.23, 21.38, 18.56p 13.30p  10.53p  8.4dp
Relative water absorbent rate
PRKM e N Bt (mg/g) 0 52.95  129.12  181.93  363.50  620.95 740.55  840.20
N adsorbed and fixed
sz (0
W () 0 23.56  20.15  14.60  13.80  11.26  6.82 5.49
Rate of N adsorbed and fixed
g (3r5% (9
XK AR () 100 40.77a  30.551  24.922  19.68,  16.09,  12.92,  11.134
Relative water absorbent rate
[] =N
DM K%Nimg/ﬂ) 0 69.30  132.30  181.90  371.95 476.00  695.95  841.75
N adsorbed and fixed
i = (Y
TR () 0 21.63 20.65 14.60 14.12 8.63 6.41 5.50
Rate of N adsorbed and fixed
ez (9
URLEREEIE) 100 39.77,  29.464  25.17a  19.66a  16.32  13.464  11.55
Relative water absorbent rate
KH WHE N & (mg/g) 0 73.10  132.90  204.25  384.10 547.15  772.20  994.80
N adsorbed and fixed
27 ¢ 0,
W (20) 0 22.81 20.74 16.40 14.58 9.92 7.11 6.50

Rate of N adsorbed and fixed
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Table 4 Effects of ammonium sulfate on water absorbent rate of WRA and it s adsorption and fixation
IR FI A 9 H
Codes of the A 0 0.2%  0.4%  0.8%  1.6%  3.2%  6.4%  10.0%
Items
WRAs
g (3% (9
TEXT”&M”EM) 100 30.06c  23.02,  18.89h,  15.56h  13.68,  11.40p  10.40p
Relative water absorbent rate
[] =N
PRKM B N %(mg@ 0 78.65  139.05 210.60 280.85 376.85  795.80 2025.65
N adsorbed and fixed
2% (0
W5 (00) 0 18.42 16.28 12.33 7.50 5.60 5.95 9.42
Rate of N adsorbed and fixed
s (O
UL EREEE) 100 34.0d4  26.57a 20.75%  17.53  15.78z  13.66a  13.0la
Relative water absorbent rate
oM HE N E(mg/_9> 0 71.10  95.60  194.10 214.25 388.00  590.90 2012.80
N adsorbed and fixed
27 ¢ 0,
MR (00) 0 16.64 11.19 11.36 6.40 5.77 4.42 9.36
Rate of N adsorbed and fixed
g (3 5% (9
AR A () 100 31.08, 24.06p 19.47p  15.66n  12.87c  10.87p  9.96b
Relative water absorbent rate
19 =X
KH LSRR E<m9/}1) 0 107.15  146.85 147.30 186.75  277.50  461.20 1026.95
N adsorbed and fixed
+- 5. 0,
W5 () 0 25.09 17.19 8.62 5.58 1.13 3.45 1.78
Rate of N adsorbed and fixed
RS TEASHERE(0~10.0%0) RAFIRAKERR EF SR
Table 5 Effects of ammonium chloride on water absorbent rate of WRA and it 's adsorption and fixation
R IR % B
Codes of the A 0 0.2%  0.4%  0.8%  1.6%  3.2%  6.4%  10.0%
Items
WRAs
0 ez (Y
AT A () 100 26.98, 19.41p  16.69  13.165 11.74p  11.23a  9.36b
Relative water absorbent rate
=N
PRKM Wk N K (mg/g) 0 49.60  91.15  163.40 293.65 693.80 1313.55 2311.95
N adsorbed and fixed
270 0
W () 0 9.95 9.15 8.05 7.37 8.25 7.99 8.97
Rate of N adsorbed and fixed
g rs% (O
HAHIR A3 (%) 100 28.68a 21.255 17.93a  15.28s  12.465 11.69a  10.66,
Relative water absorbent rate
DM e N £ (mg/g) 0 56.00  81.40  103.80  185.55  556.90  955.25  2483.65
N adsorbed and fixed
% (0
R () 0 11.24 8.17 5.12 4.65 6.63 5.81 9.64
Rate of N adsorbed and fixed
g (3 5% (9
XK AR () 100 27.33h  21.83a  17.90a  15.00a  11.45¢  6.96} 5.40c
Relative water absorbent rate
KH ek N i (mg/g) 0 47.35 78.05  168.45  259.00  498.25  516.25  784.60
N adsorbed and fixed
(0
W5 () 0 9.50 8.30 7.83 6.50 5.93 3.14 3.04

Rate of N adsorbed and fixed
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JEASHIA i I 8 1 G DT 39 K H H 32 TROK A% 30
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SIRFEVEFNATIR? 3£ 6 L5 KA, 3 PR A
W 7K A 36 T B R i v 1) 28 A0 B[R] HE PR S 4 L B
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KH y=86.2825 " R¥=0.9774

TEERE XS 3 Fh AR AK MR 7K 5 2 e 34 38 2 A i 2 K
f E‘"ﬁﬂ‘jﬁé‘]m KH, H K& PRKM, /M &

. A HTIER NH —N fINOs —N S EEM.
17‘?:7J< UK RS R B AR R A RS, L NHD — N R,
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Table 6 Effects of ammonium nitrate on water absorbent rate of WRA and it s adsorption and fixation

PRI

Codes of the moH 0 0.4%  0.8%  1.6%  3.2%  6.4%  10.0%
Items
WRAs
g (3r5% (9
TEXT”&7MD$%> 100 34.10p  25.36c  19.85h,  16.72a  13.56q  12.44a  10.29h
Relative water absorbent rate
+ =
HﬁfﬁNm B (mg/g) 0 241.72  297.48  350.60  528.50  644.55  851.00 1154.00
NH/ adsorbed and fixed
PRKM ] .
T NOs & (mg/g) 0 28.28  42.62  33.80  21.80  53.85  43.80  135.80
NOs3 adsorbed and fixed
W (V) « ( / 3.g:
0 42.22  30.00  13.27  10.31 6.54 4.16 3.83
Rate of N adsorbed and fixed 0
g (3 5% (9
AR () 100 36.19a  27.22a  21.3%  16.47a  14.72%  12.14a  12.18a
Relative water absorbent rate
+ =
%?Nm it (mg/g) 0 301.76  306.15  336.18  480.70  543.60  899.10 1415.50
NH: adsorbed and fixed
DM T NO= B (e
T NOs & (mg/g) 0 21.64  23.44  25.15  38.71  70.49  72.93  77.17
NOs3 adsorbed and fixed
W () ( : 5 «
0 51.02  25.72  13.96 9.73 5.75 4.52 4.43
Rate of N adsorbed and fixed 0 0 K
q e % (0
HRR AR () 100 33.03¢  26.27,  20.83a  16.65a 13.79  10.58,  10.23p
Relative water absorbent rate
+ =
”&%NH* i (mg/g) 0 186.15  241.85  244.65 351.20  521.20  659.90  728.50
NH: adsorbed and fixed
KH T NO= B (e
Bk NOs i (mg/g) 0 1352 13.85  24.19  31.79  31.67  32.63  37.80
NOs3 adsorbed and fixed
- %7 ¢ O,
W5 (0) 0 31.17 19.96  10.49 7.17 5.18 3.22 2.28

Rate of N adsorbed and fixed
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Effects of nitrogen fertilizers on water absorbent and
nutrients holding ability of water retaining agent

GOU Chun-lin"*, DU Jian‘jung’z, QU Dongl’ CUI Ying‘dedt, WU Yong‘longl’2
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Laboratory of Plant Nutrition and New Fertilizer, Zhongkai University of Agricultural and Technology, Guangzhou,
Guangdong 510225, Chinas 3- Faculty of electromechanical Engineering, Guangdong University of Technology, Guangzhou
Guangdong 5100905 4. Department of Chenistry & Chemical Engineering, Guangzhou, Guangdong 910225, China)

Abstract : The effects of nitrogen fertilizers on water absorbent and nutrients holding ability of water retain-
ing agent (WRA) were studied by determining water absorbent rate and amounts of absorbed and fixed fertiliz-
ers by WRA in different nitrogen fertilizers, such as urea, ammonium bicarbonate, ammonium nitrate, ammoni-
um sulfate. and ammonium chloride- The results showed that the water absorbent ability of the WRA decreased
obviously along with the increase of concentrations of various fertilizers- Nitrogen fertilizers had stronger influ-
ence on polyacrylic salt polymer than on polyacrylic saltpolyacry lamide polymer- The effects of nitrogen fertiliz-
ers on the water absorbent rate were: urea~~ammonium bicarbonate~~ammonium nitrate~~ammonium sulfate==
ammonium chloride- When WRAs swelled in water, they absorbed and fixed the molecules or ions of the fertiliz-
ers dissolved in water while they absorbed water- The amounts of absorbed and fixed fertilizers increased with
the increase of concentrations of fertilizers, but they were dissimilar in different fertilizer solutions- The rate of
absorbed and fixed fertilizers, however, decreased along with the increase of concentrations of fertilizers except
urea, and showed the order; ammonium nitrate~~ammonium bicarbonate ~~ammonium chloride <~ammonium
sulfate~<urea at top concentration -

Keywords: nitrogen fertilizer; water retaining agent; water absorbent rate; fertilizer absorption and fixa~

tion
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Effect of nitrogen fertilizer on fluvo-aquic soil NOs -N distribution in Nanjiang

. . 1 2 2 . . 1 . 1
HOU XiuLing » ZHANG Yan", LI Pan"; WANG Xiao-Jing » SHENG Jian-Dong
(1. College of Resources and Environment, Xinjiang Agricultural University, Urumgqi 830052, China;
2. Xinjiang Agriculture Academy of Sciences, Urumgi 830000, China)

Abstract; The nitrate"N content and dynamic distribution in soil under different nitrogen fertilizer were
monitored through field test- The result indicated that the content and moving depth of nitrate nitrogen in-
creased with the increase of nitrogen fertilizer- During the cotton growth period,the leaching of nitrate nitrogen
arrived in 60~~90 ¢m in optimised treatment , w hereas in traditional treatment it arrived in 150~180 em in flow -
ering stage because of superfluous base nitrogen fertilizer along with the irrigation in early flowering stage. That
means the primary influence factors of nitrate nitrogen leaching are based on the nitrogen rate and first irriga-
tion- Generally, the N apply rate of optimized treatment is reasonable because optimized treatment insure both
the farmer 's income and favorable environment -

Keywords . cotton; soil; nitrate"N; movement ; Nanjiang



