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Irfluence of Wote super absorbent on the soil environment
and the growth of watermelon

Du She-ni*? Bai Gang-shuan'? ,Zhao Shi-wei** Jiang Jun'* ,Hou Xi-lu'*?
(1 Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanxi 712100, China;2 Institute of Soil

and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abgract : Compared with the loess hilly and gully regions of northern Shaanxi without usng Wote su-
per absorbent and PAM ,influence of Wote and PAM on the soil environment and the growth of watermel-
on had been researched. The result showed that Wote and PAM increased the average temperature of the
earths surface ,temperatures of 10 cm soil ,20 cm soil and the lowest temperature of the earth’ s surface ,but
reduced the highest temperature of the earth’ s surface in reviving phase. Soil moisture wasincreased by u-
sng Wote and PAM ,and the soil moisture of 0- 30 cm il in florescence and fruiting phase was als in-
creased. The surviving percent of watermelon seedling increased with the increasing of quantities of Wote
and PAM. It was Wote and PAM that promoted the growth of main tendrilled vine and roots,enhanced the
photosynthes s increased watermelon biomass, moved the harvest phase up ,increased the yields and the
production val ue ,and obvioudly increased the water use efficiency of watermelon. There were not remarka
ble diff erences betwen the il environment and the growth of watermelon when Wote and PAM were used
same quantities. Suitable quantities of Wote and PAM for watermelon should be 1.5 - 2. 0 g plant ,or
16.67 - 22.22 kg/ hnt'.

Key words: Wote super absorbent ; PAM ;watermelon cultivate; soil environment
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(Super absorbent Super absorbent PAM 2.5, 3 40
polymer ,SA P) 2005-03-20 ,2005-04-26  (
) ) : 0.5mx1.6m
, ) 40 cm, 25 cm, 1d
(7]
, , , 6
' : 2.0 kg
[816] 1 1
(Polypropylic Acid,PAA) ,
(Polyacylamide ,PAM) , , =
- (24 h <5
(Attapulgite) mm) + +
, 1.3.2 (
: B 2 6 ),
, 08:00,14:00,20:00 ,
, 2005 15cm  ( )
., PAM( ) 10 20 cm
, 20cm  ( )O 100 cm
10 cm 1
1
1.1
20 ,
m , 1160.0 m, L I-6400 20d
, 6.26 g/ kg, 34.6 mg/ kg, ,
1.12 mg/ kg, 49.8 mg/ kg ,pH SSR
8.6 8.8 e 22.6 1 ,
-6.9 , 36.8 ,
- 23.6 , 13.9 ,= 10 2
3171.2 528. 6 2.1
kJ/ e, 2 415.6 h, 549. 1
mm, 159 d 2.1.1 1 ,
1.2 23.8 , 0.5 1.0
8 ( 1.5 2.0 2.5
), : 0.1,0.4,0.6,0. 8,09 ,PAMO0.5
( ) PAM 1.0 PAM 1.5 PAM 2.0 PAM 2.5
PAM ( ) 0.1,0.3,0.5,0.7,0.8
1.3 1.0 1.5 PAM 1.5
1.3.1 11 , (P<0.05), 2.0 2.5 PAM
PAM 0.5,1.0,1.5 ,2.0 ,2.5 2.0 PAM 2.5 (P<0.01);
g , 2.0 2.5 0.5 1.0 1.5
0.5 1.0 1.5 2.0 PAM 2.0 PAM 2.5 PAM 0.5 PAM 1.0
2.5 PAM 0.5 PAM 1.0 PAM 1.5 PAM 2.0 (P<0.05)
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1 0 30cm
Table 1l Average temperature of the earth’ s surface of different quantities of
super absorbent in 0 30 cm woil layer
Temperature of the earths surface 10 cm 20 cm
Treatment Temperatu_re of Temperatu_reof
Average Highest Lowest the 10 cm woil layer  the 20 cm soil layer
temperature temperature temperature
CK 23.8cB 46.1 aA 9.0 bB 20.3 bB 19.4
0.5 Wote 0.5 23.9 bcAB 45.0 abAB 9.4 abAB 20.5 abAB 19.5
1.0 Wote 1.0 24.2 bAB 44.0 bAB 9.7 aAB 20.7 aAB 19.6
1.5 Wote 1.5 24.4 bAB 43.4 bAB 9.9 aA 20.8 aAB 19.6
2.0 Wote 2.0 24.6 aA 42.9 cB 10.0 aA 20.9 aA 19.7
2.5 Wote 2.5 24.5 aA 42.7 cB 10.1 aA 21.0 aA 19.7
PAM 0.5 23.9 bcAB 45.0 abAB 9.4 abAB 20.5 abAB 19.5
PAM 1.0 24.1 bAB 44.1 bAB 9.7 aAB 20.7 aAB 19.6
PAM 1.5 24.3 abAB 43.5 bAB 9.9 aA 20.8 aAB 19.6
PAM 2.0 24.5 aA 42.9 cB 10.0 aA 20.9 aA 19.7
PAM 2.5 24.6 aA 42.8 cB 10.1 aA 21.0 aA 19.7

200504-27 20050511 15d

(P<0.05), (P<0.01),

Note: Temperaturesin the table are the average of 15 d temperature from 2005-04-27 to 2005-05-11. Datain the table are tested with SSR. ,

Different small lettersin the same row mean sgnificant differentce at 0.05 level ;different capital letters mean greatly sgnificant dif-

ferentce at 0.01 level. Thefollowing tableis same.

46.1
0.5 1.0 1.5 2.0 2.5
1.1,2.1,2.7,3.2
3.4 PAM 0.5 PAM 1.0 PAM 1.5 PAM
2.0 PAM2.5
1.1,2.0,2.6,3.2 3.3 ; 1.0 1.5
PAM 1.0 PAM 1.5 (P<
0.05) , 2.0 2.5 PAM 2.0 PAM 2.5
(P<0.01); 0.5
1.0 1.5 2.0 2.5 PAM 0.5
PAM 1.0 PAM 1.5 PAM 2.0 PAM 2.5
(P<0.05)
9.0
0.5 1.0 1.5 2.0 2.5
0.4,0.7,0.9,1.0
1.1 PAM 0.5 PAM 1.0 PAM 1.5 PAM
2.0 PAM 2.5
0.4,0.7,0.9,1.0 1.1 ; 1.0 PAM 1.0
(P<0.05), 1.5
2.0 2.5 PAM 1.5 PAM 2.0 PAM 2.5
(P<0.01)
PAM ,
2.1.2 10 cm 1 ,

10 cm 20.3
PAM ,
1.0 1.5 PAM 1.0 PAM 1.5
(P<0.05), 2.0 2.5
PAM 2.0 PAM 2.5
(P<0.01), PAM
2.1.3 20 cm 1
, 20 cm 19.4
0.5 1.0 1.5 2.0 2.5
0.1,0.2,0.2,0.3 0.3

( 1);PAM 0.5 PAM 1.0 PAM 1.5 PAM

2.0 PAM 2.5 0.1,
0.2,0.2,0.3 0.3 10 cm
PAM 2
2.2
2.2.1 0 30
cm s
0 30cm ,

158.0 g/kg( 2), 0.5 1.0

1.5 2.0 2.5

13.0,25.0,32.0,43.0 55.0 g/ kg,PAM
0.5 PAM1.0 PAM 1.5 PAM 2.0 PAM 2.5
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16.0,29.0,39.0,47.0 (P<0.05), 2.0 2.5 0.5
62.0 g/ kg; 0.5 1.0 1.5 PAM PAM 2.0 PAM 2.5 PAM 0.5
0.5 PAM 1.0 PAM 1.5 (P<0.01)
2 0 100 cm
Table 2 HEfect of different quantities of super absorbent on 0 100 cm soil moisture in florescence and fruiting
and harvest phase of watermelon o kg
Florescence and fruiting Harvest phase
Treatment
0 30cm 60 100 cm 0 100 cm 0 30cm 60 100 cm 0 100 cm

CK 158 dB 125.2 cB 134 cB 165 123 cC 135 bB

0.5 Wote 0.5 171 cB 129.5 bcB 142 cB 162 159 aA 154 acABC

1.0 Wote 1.0 183 bAB 136.6 bB 151 bcB 176 156 aA 157 aA

1.5 Wote 1.5 190 bAB 142.5 abAB 159 abAB 167 152 aAB 154 acABC

2.0 Wote 2.0 201 abA 146.4 aA 166 aA 174 137 bB 148 abcAB

2.5 Wote 2.5 213 aA 152.6 aA 176 aA 167 131 beBC 141 bB
PAM 0.5 174 cB 131.0cB 144 cB 162 159 aA 154 acABC
PAM1.0 187 bAB 136.5 bB 152 bcB 176 156 aA 157 aA
PAM1.5 197 bAB 142.5 abAB 159 abAB 167 152 aAB 154 acABC
PAM2.0 205 abA 146.0 aA 165 aA 174 137 bB 148 abcAB
PAM2.5 220 aA 153.2 aA 175 aA 167 131 bcBC 141 bB

60 100 cm , 36.0,33.0,29.0,14. 0 8.0 g/ kg,PAM 0.5
125.2 g/ kg, 0.5 1.0 1.5 2.0 PAM 1.0 PAM 1.5 PAM 2.0 PAM 2.5
2.5 4.3, 33.0,29.0,24.0,15.0

11.4,17.3,23.2  27.4 g/kg,PAM 0.5 PAM

1.0 PAM 1.5 PAM 2.0 PAM 2.5

5.8,11.3,17.3,22.8 28g/kg; 2.0 2.5
PAM 2.0 PAM 2.5

(P<0.01), 1.5 PAM 1.5
(P<0.05) ; 2.0 2.5 0.5
1.0 PAM 2.0 PAM 2.5 PAM 0.5 PAM
1.0 (P<0.01) (2
0 100 cm ,
134.0 g/ kg, 0.5 1.0 1.5
2.0 2.5

8.0,17.0,25.0,32.0 42.0 g/ kg,PAM 0.5
PAM 1.0 PAM 1.5 PAM 2.0 PAM 2.5
10.0,18.0,25.0,31.0

41.0 g/ kg; 1.5 2.0 PAM 1.5
PAM 2.0 (P<0.05), 2.5
PAM 2.5 (P<0.01) (

2)
2.2.2 2 , 0 30cm ,
PAM
60 100 cm ,
123.0 g/ kg, 0.5 1.0 1.5 2.0
2.5

8.0 g/ kg; 2.5 PAM 2.5
(P<0.01), 0.5 1.0 2.0 2.5
PAM 0.5 PAM 1.0 PAM 2.0 PAM 2.5

(P<0.01)
0 100 cm ,
135.0 ¢/ kg, 0.5 1.0 1.5 2.0
2.5

19.0,22.0,19.0,13. 0 6.0 g/kg,PAM 0.5
PAM 1.0 PAM 1.5 PAM 2.0 PAM 2.5

22.0,20.0,14.0,11.0 5.0 ¢/ kg;
1.0 PAM 1.0 (P<
0.01) , 0.5 1.5 PAM 0.5 PAM 1.5
(P<0.05); 1.0
2.5 PAM1.0 PAM2.5 (P<
0.01)
0 30,60 100 O
100 cm , PAM
2.3
2.3.1

(P<0.01) , 2.5
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1.0 1.5 PAM 2.5 PAM 0.5 PAM 1.0 PAM 1.5
PAM 0.5 (P<0.05), 2.5 (P<0.05); PAM
0.5 (P<0.01) ;
, 1.0 1.5 2.0 PAM
2.5 0.5 (P< (P<0.01); 1.5
0.01) ,PAM 2.0 PAM 2.5 PAM 2.0 2.5 0.5 1.0
0.5 (P<0.05) (P<0.01), 0.5 1.0
PAM 2.0 2.5 iPAM 1.5 PAM
, 2.0 2.5 PAM 2.0 2.0 PAM 2.5 PAM 0.5 PAM 1.0
PAM 2.5 (P<0.05), (P<0.01) ,PAM 0.5 PAM 1.0 PAM
2.0 2.5 0.5 1.0 1.5 2.0 PAM 2.5 ( 3
(P<0.05),PAM 2.0 PAM 2.5
3
Table 3 Length of main vine,roots length ,biomass and surviving percent of watermelon in different treatments
/cm /cm [(g- 1
Length of main vine Roots length Biomass ! %
Treatment Surviving
Forescence Harvest Horizontal Vertical Fruit Roots L eaves and Total percent
phase phase length length stalk
CK 164 dB 232 cC 80.4b 47.4 551.5 dC 7.73 cC 231.5cC 790.73 dC 63.64dB
0.5 Wote0.5 182 cB 276 bB 82.4b 43.8 640.7 cB 9.38 bB 279.2 bB 929.28 cB 72.73 cB

1.0 Wote1.0 190 bcABC 288 bAB 83.1b 45.4 680.4 bcB 10.34 aAB  306.6 aAB  997.34 bAB  87.27 bAB
1.5Wotel.5 195 bABC 296 aAB 84.2b 45.6 721.8 bA  10.66 aA 312.7aA 1045.16 abAB 100.00 aA

2.0 Wote2.0 205 abA 303 aAB 86.7 a 45.2 746.1 abA 10.73 aA 319.2 aA 1 076.03 aA 100. 00 aA
2.5Wote2.5 210 aA 308 aA 89.6 a 46.3 770.5aA 10.78 aA 318.8 aA 1 100.08 aA 100.00 aA
PAM 0.5 196 bA 284 bA 81.8b 44.1 656.9 bdB 9.43 bB 282.7 bB 949.03 bB 72.73 bB
PAM 1.0 198 abA 292 abA 82.7b 46.4 673.1 bdB 10.52 aAB 305.8 aAB 989. 42 bAB 90.91 aA
PAM 1.5 203 abA 298 abA 83.5b 46.8 729.9 aA 10.65 aA 310.8 aAB 1 051.35 abAB 100.00 aA
PAM 2.0 207 abA 304 aA 88.2 a 45.6 754.2 aA 10.74 aA 316.9 aA 1 081.84 aA 100. 00 aA
PAM 2.5 210 aA 308 aA 89.5a 46.9 755.4 aA 10.79 aA 319.2 aA 1 085. 39 aA 100. 00 aA
PAM
, 2.3.2 1.2 ,
(P<0.01) 1.5 ,
2.0 2.5 0.5 PAM 1.0 , 10:00,
PAM 1.5 PAM 2.0 PAM 2.5 PAM 0.5 13:00, ,
(P<0.01) , 1.0 0.5 ,
(P< 9.8u mol/ (m?* - ), 0.5 1.0 1.5
0.05) ; 1.0 1.5 2.0 2.5 2.0 2.5
PAM 1.0 PAM 1.5 PAM 2.0 PAM 2.5 0.57,1.19,1.65,2.23 2.53pumol/ (n? - 9 ,
(3 PAM 0.5 PAM 1.0 PAM 1.5 PAM 2.0 PAM
PAM ; 2.5 0.51,1.11,
’ 0.5 PAMO.5 ’ 1.61,2.18 2.45umol/ (m? - s) , 1.0
(P<0.0n) ( 3), 1.5 PAM 1.0 PAM 1.5
1.5 2.0 2.5 PAM L5 PAM (50 05) . 2.0 2.5 PAM 2.0 PAM
[0)
2.0 PAM 2.5 100 % . (P <0.01)
PAM ,
PAM

2.3.3 4
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, PAM 2.0 2.5 0.5 1.0 PAM
6 9d, (P<0.01) PAM 1.5 PAM 2.0 PAM 2.5 PAM 0.5 PAM1.0
2 3d, (P<0.01)
, PAM
(P<0.01) 1.5
” @ 25
‘,’ o 25 +y
=8 20| £ 20
B % s
Eé 15 gé 151
a2 £ 10 AR
% & % §
N 5 L sy q t
2 ME -
4n 0 R 4.: 0 )
R 7:00  9:00 11:00 13:00 15:00 17:00 X 7:00  9:00 11:00 13:00 15:00 17:00
it (al/h i fal/h
Time Time
1 2 PAM
-.CK;-o-. 0.5;- -. 1.0; - -.CK;-o0-.PAMO0.5;- -.PAM 1.0;
- - 1.5;- =-. 2.0;-0-. 2.5 -x-PAM 1.5;- »- .PAM 2.0;- o-.PAM 2.5
Fig.1 Hfect of different quantities of Wote super absorbent Fig.2 Hfect of different quantities of PAM on diurnal
on diurnal variations of photosynthessin watermelon variations of photosynthessin watermelon
-.CK;-o-.Wote0.5;- -.Wotel1.0; - -.CK;-o-.PAMO0.5;- -.PAM 1.0;
- x-Wote1.5;- »- .Wote2.0;- o-.Wote 2.5 -x-PAM 1.5;- »- .PAM 2.0;- o-.PAM 2.5
4
Table 4 Hfect of different treatments on harvest phase ,yields ,quality ,water use
eficiency and production value of watermelon
/ / o
/ ! % (g- kg™ 1) / mm  (kg- mm-*- hm-2) )
(kg- Y Edible _Soluble solid content  Consumed Water use eficiency g
Treatments Harvest date Vidds percent water Pr(:/c;uﬁgon
Center Verge Biomass Cash yields
CK 07-24 B 6.8C 60.3 123 b 94 b 271.2 b 3.24C 27.86 C 4.76 D
0.5 Wote0.5 07-18 A 7.9B 60.8 126 b 96 b 267.6 b 3.86B 32.80B 6.32C
1.0 Wote1.0  07-16 A 8.4B 61.7 129 a 97 a 264.1b 4.20 A 35.34 A 7.56B
1.5Wotel1.5 07-15 A 8.9 A 62.1 132 a 97 a 267.6 b 4.34 A 36.95 A 8.90 A
2.0 Wote2.0  07-15 A 9.2A 63.3 133 a 98 a 274.7 ab 4.35 A 37.21 A 9.20 A
2.5 Wote 2.5 07-15 A 9.3A 63.5 133 a 98 a 283.0 a 4.32 A 36.51 A 9.30 A
PAMO.5 07-17 A 8.1B 61.4 124 b 94 b 264.1b 3.99A 34.07 A 6.48 C
PAM1.0 07-16 A 8.3B 61.6 123 b 94 b 266.4 b 4.13 A 34.61 A 7.478B
PAM1.5 07-15 A 9.0A 62.4 123 b 94 b 273.5b 4.27 A 36.56 A 9.00 A
PAM2.0 07-15 A 9.3A 63.5 122 b 93 b 279.4 ab 4.30 A 36.98 A 9.30 A
PAM2.5 07-15 A 9.4 A 63.8 121 b 93 b 284.1a 4.24 A 36.76 A 9.40 A
4 , (P<0.01) 1.5 2.0
, 1.5 2.5 1.0 1.0 0.5
2.0 2.5 (P<0.01); PAM 1.5 PAM 2.0
, PAM 2.5 PAM 1.0 PAM 1.0 PAM 0.5
(P<0.05) PAM (P<0.01)
1.5 2.0 2.5 PAM ( 4
PAM PAM PAM

(P<0.05) ,
PAM
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0.7 /kg, 0.5 PAM , PAM
0.5 0.8 /kg, 1.0 PAM 1.0 0.9 ,
/ kg, 1.0 /kg . PAM
2.3.4 4 , 1.5 2.0g , 16.67 22.22
0.5 1.0 1.5 PAM 0.5 PAM kg/ hm?
1.0 , 2.0 2.5
PAM 1.5 PAM 2.0 PAM 2.5 [ ]
: 2.5 PAM 2.5 (1] :
(P<0.05) [J]. ,2005,12(5) :104-106.
[2] -
[J3]. ,2006 ,22(9) :70-73.
, (P<0.01), (3] ,
1.0 1.5 2.0 2.5 [J1. ,2005 ,23(6) :132-136.
0.5; 2.0 [4] . PAM-atta
, 1.5 0.5 PAM [J]. ,2005,21(9) :47-50.
[5] , , :
[J]. ,2006 ,20(4) :345-348.
, (P<0.01);PAM (6] . PAM-atta
PAM 1.5 PAM 2.0 PAM [J]. ,2005,19(3) :38
2.5 ,PAM 1.0,PAM 0.5 ( 4 41.
PAM ’ [7] Alasdair B. Superabsorbents improve plant survival [J]. World
Crops,1984,(1/2) :7-10.
[8] ; :
[J]. ,2005,25(3) :10-13.
3 [9] Michad S.Johnson M S. The fect of gel-forming polyacryl-
amides on moisture storage in sandy soil [J]. Journa of the
Science of Food and Agriculture,1984 ,35:1196-1200.
[10]
’ [31. ,2005,39(2) :146-
! 150.
' ' [11]
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