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Abstract: In this paper, the effects of two phosphorus fertilizers and their different concentrations on soil, phosphorus efficiency
of plant on the whole growth period and yield for cotton were studied by field experiment. The results showed that application of
phosphate could significantly increase available phosphorus and total phosphorus content of soil as well as phosphorus activation
coefficient, the average contents of soil available phosphorus and phosphorus activation coefficient were 302% and 180% more
than those of control, also application phosphate could increase the phosphorus absorption and dry matter accumulation.
However, excessive application of phosphate fertilizer could not significantly increase the level of cotton yield, phosphorus
absorption and dry matter accumulation. The amount of applying P,Osof obtaining the optimal phosphorus absorption and dry
matter accumulation was 150 kg -hm?2 Comparison results showed available phosphorus content, phosphorus activation
coefficient and cotton yield of single super phosphate (SSP) were 244% and 325% higher, respeclively, than those of
di-ammonium phosphate (DAP).
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Table 1 The effect of phosphate fertilizer on available phosphorous in soil mg-kg?*
fhsm i £t FEF ] k224

FOIWERRES  WERR Bk HIWERRES  WER Bk HLWEIREY  WER Bk EUBRERRES  WER Ak
Po 9.0¢ 7.7° 1.7 10.8° 8.0° 8.8° 12.6° 1172
P 14.1¢ 10.9% 22.3° 15.9¢ 12.7¢ 12.6° 15.3° 14.42
P, 36.2« 17.6= 18.3° 12.6° 12.2¢ 12.3° 19.7° 13.1°
Ps 54.4> 14.0" 41,7 15.2° 24.5¢ 9.2° 30.0* 11.72
Pa 61.1° 26.1° 40.9* 222 32.1° 10.5° 23.8* 15.6°
Ps 78.0° 27.0° 65.1° 37.5® 42.0" 14.9° 25.3® 14.6*
Ps 271.22 78.22 269.0° 52.72 93.62 43.12 48.92 24.12
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Fig.1 The change of available phosphorus in soil in the whole growth period (left: SSP, right: DAP)
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Table 2 The effect of phosphate fertilizer on total soil phosphorous g-kg*
Ab 3 Hi il FER I k224
FWEIRES WEMR ik ELIBERRES MR B EIBRRTS  WRRR Ak EUBRRRES  WER Tk
Po 0.7530° 0.7661¢ 0.7547° 0.6575° 1.0519° 0.8547° 0.8032° 0.7330°
P, 0.7381° 0.7943¢ 0.7694° 0.8454* 0.9010° 1.0554* 0.8634* 0.8204®
P, 0.8141° 0.8023~ 0.8008° 0.7729* 0.8180° 0.9489%° 0.8184* 0.7585°
Ps 0.8691° 0.8509* 0.7858" 0.7496" 1.0019° 0.8915° 0.9807* 0.7924®
P, 0.9124° 0.9780* 0.843%° 1.0375* 1.0767° 0.9248° 0.9138* 0.8120*
Ps 1.0805* 1.1184° 0.8330° 1.283%° 1.1280° 1.1929* 0.9027* 0.7595°
Ps 1.4109% 1.5481 1.4951* 1.0431* 1.6798* 1.3821* 0.9772® 1.0708*
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Fig.2 The change of total soil phosphorus in the whole growth period(left: SSP; right:DAP)
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Table 3 The effect of phosphate fertilizer on cotton production kg-hm?
Qb3 P, P, P, P, P, Ps Ps
L BEIR S 3627° 47847 4626° 5046* 51522 4486° 4381°
K 1% — 32 28 39 42 23 21
W — 36272 4363* 42052 44682 45212 41532 42132
K 1% — 20 16 23 25 14 16
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T able 4 The effect of applying different single super phosphate (SSP) rate on dry matter

e M EARTE /(AR Y TR /(g AR ) ML
W AW AER nhERM E A AERM nhEM E I AR bR
Po 045 502® 1289 15.06® 0.122 1172 2.75° 263 0.28 0.23 0.21 0.17
P, 0.972 5472 18.022 13.67° 0.31> 1.16° 3960 2.29® 0.32 0.21 0.22 0.17
P, 0.842  3.44° 1463 18.46° 027  0.67° 3.482 1.80° 0.32 0.19 0.24 0.10
P; 0.68* 4.30° 10.31° 13.24° 0222 0922 282* 265° 0.33 0.21 0.27 0.20
P4 0972 456> 16.61* 9.40C° 028 083 3307 1.98° 0.29 0.18 0.20 0.21
Ps 0912 486> 1295° 16.022 0.23* 1.012 1.85° 249 0.25 0.21 0.14 0.16
Ps 0.62® 477° 13.08° 13.46° 0.24% 195 251° 2592 0.39 041 0.19 0.19
®5 ARAEHEEXNBETENZM
T able 5 The effect of applying different di-ammonium phosphate (DAP) rate on dry matter
b M B /(AR ) TR /(g AR ) ML
W AW AER nhEM E A BRI nhEM E I AR b
Po 0.65° 526* 19.797 8.09¢ 0.15* 108 3810 1.59¢ 0.23 0.21 0.19 0.20
P, 0.86* 556* 1450 1833 0.28* 0.99* 315 4.24 0.32 0.18 0.22 0.23
P, 1.05% 4.97* 1854 21.81* 0.32% 0.78¢  2.68 2.89° 0.31 0.16 0.14 0.13
P; 0.68* 435> 1236° 16.22° 0.222 0758 293 3.07* 0.32 0.17 0.24 0.19
P, 1.052 3.85° 14.91° 1753 0.222 0.83* 281 245° 0.21 0.22 0.19 0.14
Ps 0.73* 454* 1567° 12.52° 0.182 042> 3222 2.57° 0.24 0.09 0.21 0.21
Ps 0.66°> 378> 14.81°" 20098 0222 069* 3.03 201% 0.33 0.18 0.20 0.10
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P A AR A [0 P i X A £ Tl 2 B A K 73 i
AIS2IE (3 6.7)RYJ7 2270 T & SR i | it JH Bt
TR % (A A T 25 Ak THL7E i S 9500 At 1 4
I3 VLSRR Y 25 v TR AR B TR 34

FORLEEE 4 NEFIAR L, 3B bR SRR LAk
PIF IR AR 1> nk 2200 > 5 > i, o
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Table 6 The effect of applying different SSP rate on phosphorous absorption and distribution

b FFREBE R /(mg- Bk D) R R B /(mg- Bk D) BRI /(mg- 1R )

fb 3

BN TN RS nbEM W RSN JERM oREB O W ATIIERMI nhE BR
Po 1.88¢ 12.82% 46,59 2474~ 035 2.75° 6.31° 6.42° 223° 1557® 5290° 31.15> 101.85°
Py 4.82°¢ 15.65° 62.39* 27.74% 1122 215* 11.56% 3.58° 593 17.80° 73.95° 31.32° 129.00%
P, 5.86* 8.95b° 48.26° 54.372 1972 133 1058 3.24° 7.83* 10.27° 58.83° 57.61* 134.54%
Ps 513° 10.05° 30.86° 29.73° 0.76® 145 475" 511° 5.90° 1150° 35.60° 34.84° 87.84°
P, 7.27° 11.67° 35.16° 21.42° 119° 138 486> 221° 8.46° 13.05° 40.0 2364° 85.17°
Ps 11.172 1356 34.96° 33.05° 056 1.73* 514> 3.50° 11.722 15.28* 40.10° 36.55° 103.65°
Ps 6.27° 6.05° 39.23* 27.33* 050 1.05% 6.95° 3.49° 6.77° 7.10° 46.18b° 30.82° 90.87°
R 7 AEAEEEEE xR RRER S BRI 0
Table 7 The effect of applying DAP rate on phosphorousabsorption and distribution
e Hi bR /(g A Y Hb R /(g B Y AR B /(mg- 1 Y
B HTEN RS nbEM R RSN ZERM oRE W AN R nhE BOR
Po 3.27° 560° 50.30* 21.78* 0.6 248 9.64¢ 333 3.96° 8.08 59.95* 2511¢ 97.11°
Py 3.67° 10.04% 42.72° 37.16° 123> 134> 6.85* 8.21° 489~ 11.38*% 4956°> 4537¢ 111.21°
P, 6.41* 10.97* 55.03* 57.42* 2218 124> 7.28° 545° 8.62¢ 1221* 62.31* 62.87 146.00°
Ps 3.93° 12.79* 3943 47.59° 138" 0.77° 7.12® 6.79° 5.31° 1355* 46.55° 54.38° 119.80™
P, 589* 10.53* 52.20* 53.29% 1.03* 118 795 526° 6.93* 11.71* 60.15° 58.55° 137.33*
Ps 412" 9.80° 30.15° 35.78° 1.01® 083 598 6.15" 513> 10.64° 36.13° 41.93° 93.38°
Ps 414> 356, 47.31° 53.94° 1.0 073 786 4.10¢ 517° 429 5517° 58.04° 122.67%
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SRR AN A i i A5 HI7E 150 kg- hm? 72
A B BE AL v RO (A R0 SRE S in - e 2
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