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PhosPhorus Status of Sand Soil and Effects of PhosPhorus
Fertilization on Quality of Wine-grapes

ZHOU Tao, ZHANG Fuguo, BAI Guosheng, HUI Katji

(Institute of Soil and Fertilizer of Ningxia Academy of Agriculture- forestry Sciences, Yinchuan 750002)

Abstract: The status of phosphorus of sand soil and the effect of phosphorus application on yield and quality

of wine-grapes was analyzed. The results showed that inorganic phosphorus accounted for above 90 % of total

soil phosphorus ;Ca P accounted for about 90 % of inorganic phosphorus ; and Ca,;(- P accounted for about 90 % of

Ca P . Phosphorus fertilizer transformed into Ca,- P and Cag-P mainly . The phosphorus activity (available P/to

tal P) was highest in: close-sand soil ; followed by light sand soil . Sand soil showed lowest phosphorus activity .

Applying phosphorus fertilizer increased the weight per 100 grains, fresh weight and quality of wine

grapes .
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Table 1 ~ The constitute of forms of soil phosphorus
- N G TR ToHL#% Inorganic phosphorus ( mg/ kg) e
Sail Totak P Organic P Available- P SN
sample (g/ kg) ( mg/ kg) ( mg/ kg) Ca,- P Cag- P Cajg- P Al P Fe-P O P
v 0.35 26 .42 3.11 1.61 20.39 251 .57 11.23 4 .86 2 .84 292 .50
Sand
7yt 0.44 36 .91 4 .48 1.91 25.13 300.12 15.78 4 .43 4.36 351 .73
Light-sand
B+ 0.54 42 .27 5.95 2.52 33.26 379 .56 14.39 5.22 3.65 438 .60
Close-sand
I 0.43 35.09 4.51 2.05 26 .17 310 .54 13 .82 4.78 3.61 360 .97
Average
2 BEACLEVD b 6 E Ak R
Table 2 The fixed course of phosphor fertilizer in sand ( %)
14 i P05 E 24/ 72 7R 15K 1AM 2 6 ™H 14F 1.5 %
Soil sample Applied P 24 h 72 h 7d 15d 1 month 2 months 6 months 1 year 1.5 years
¥, sand 8 29.7 32.7 345 37 .6 39.5 40 .1 40 .7 41 .3 43 .7
16 21 .3 23 .6 27 .2 31 .8 36.2 37.7 39.2 40 .7 43 .1
24 18 .4 20 .8 25.6 26 .7 27 .3 30.1 31.8 33.6 37 .2
32 16.9 18.5 21 .3 22.9 24.0 25.6 26 .4 27.5 31.3
#¥+  Lightsand 8 32.8 38.1 395 411 41 .9 45.7 471 48 .6 50 .4
16 26 .7 32.2 35.8 36 .7 37 .8 39.0 40 .6 42 .1 42 .8
24 23.7 28 .6 31 .4 331 33.9 34.7 35.1 35.9 36.2
32 21 .3 26 .4 29 .2 30.5 31 .2 34.9 35.2 35.7 36.5
BE¥W+ Closesand 8 43 2 48 .9 50.1 50.9 59.7 60 .8 64.9 67.8 705
16 35 .4 41 .7 43 .5 44 .2 53.6 54.7 57.5 61 .6 63.3
24 31.7 38 .2 40 .8 41 .6 49 .9 51.0 52.7 55 .4 56 .9
32 28 .6 35.7 39.6 41 .1 48 .2 51 .4 51.7 52.3 54.1
X3 WM 2 5 TR RN AL (1997 ~1999)
Table 3  The change of soil phosphorus after two year planting
b3 b It A R HE 5 ] B CE SRS
Treat ment QTY of P P of plants BAL of P Change of total- P Change of available- P
catments ( P, Oskg/ ha) (kg/ ha) (kg/ ha) (kg/ ha) (kg/ ha)
1 0 20 .81 - 0.006 - 34 .31 -0.59
2 70 27 .09 0.021 - 4.34 0.24
3 140 35.54 0.032 32 .46 0.63
4 210 47.70 0.047 56 .55 1.97
5 280 63 .58 0.063 74 .67 3.65
6 350 67 .30 0.078 107 .20 4.21
P35 Average 175 43.67 0.039 43.20 1.58
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Table 4 The change of P form of soil after two year-experiment( mg/ kg)
I 7] Jipil TEHLBE Inorganic P ( mg/ kg) al Lol
Time Treat ments Cay P Cag P Ca;y P Al P Fe- P oP Gross- P Total- P
1997 JR4GE  Original soil  2.14 28.7 296 .2 16 4.4 43 390 .40 440
CK 1.98 27 .31 296 .1 14.6 3.9 41 .7 385 .69 432
NP 2.37 33 .81 296 .4 18.7 5.6 44 .8 401 .68 451
1999 NK 2.04 28 .1 290 .7 15.1 4.0 421 382.04 436
PK 3.17 41 .5 298 .4 19.8 7.1 45.7 415 .67 472
NPK 2.41 37.9 298 .1 18 .5 6.3 44 .3 407 .51 459
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Table 5 The analyzed result of valid phosphorus of soil( mg/ kg)
Ab 3
CK NP NK PK NPK 1/20M+1/2NPK OM + NPK
Treat ments
1997 Jillfi = Original soil 4 .48
1998 411 5.28 4 .39 6.17 5.64 6.77 7.69
1999 3.84 5.52 4.01 8.25 5.87 7.19 10 .24
1< Change - 0.64 1.04 - 0.47 3.77 1.39 2.71 5.76
SFEIEIK  Change/ year -0.21 0.35 -0.16 1.26 0.46 0.90 1.92
Fe WEFEANIRWA A AKKE SRR 4 )
Table 6 The effect of nutrients to growth of wine- grapes
o e i 2 )ﬁl‘ 5
a 4o 04 T e FIRLE Bl ik U IR S
HH P . Weight per Content Total
. Fresh wt. Ear wt. Trunk yield : s
Variety Treat ments (t/ ha) (kg/car) (kg) 100 grains of sugar acidity
¢ ¢ () (%) (%)
FREER(T) P, 9.72 0.24 12.3 133.7 13.9 0.60
Red wine grapes Pioo 14 .22 0.29 16.5 149 .1 18 .4 0.54
Paoo 18.72 0.32 21 183 .4 21 .7 0.52
P10 16 .38 0.36 23.9 216 .5 23 .4 0.48
EZWTH) P, 8 .64 0.21 10.9 115 .2 12.8 0.62
White wine grapes Pioo 11 .34 0.26 14.6 131.5 16 .4 0.58
Paoo 16.56 0.3 19.8 168 .9 18.9 0.56
P10 15.38 0.34 21.2 204.6 20.7 0.51
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Table 7 The coefficient of variation of yield and quality of wine-grapes
" o FRI W R
i F B AR o . Weight per Content of Total
. resh wt . Ear wt. Trunk yield ! L
Variety (t/ ha) (kg/ ear) (kg) 100 grains sugar acidity
¢ ¢ (8 (g) ( %)
HREEER(T4L)  Red wine grapes 25 .95 16.72 27 .64 21 .65 21 .63 9 .35
ELZW(TH)  White winegrapes 28 .17 20 .04 28 .61 25.77 19.90 8.06
Ty Average 27 .06 18 .38 28 .13 23 .71 20.77 8.71
95-108.
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