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Table 1 Soil physical properties

BIE AE N HERE
Depth Bulk density Infiltration rate ~ Wilting coefficient
(em) (g/cmj) (mm/min) (%)
0~20 1.297 0.7 7.42
20~40 1.324 0.36 7.38
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RN RE (Polyacylamide , PAM ) J& —F -+ 3 4%
M R BEMR I 1 B3 1 300 %Ay 4k ek 1.0
NaCl 5% 63 15, AT 34 Ik K N8 Fii /b - 3 4= 1
R IR, S m K E R, B — IR KIE
M. AR R ae 2=, FERO A N 2
S —E PR, TREFIRKFZ R K e 5 AR
FH PRI 55 P9 M e e 55 11 1™ = 1= (Attapulgite ) 2246
TEABMAEN— TCHLE & RKR. Ge Ik B & i
& 500~1 000f& () 2K 8 40~80 f5 Ay AR ER K,

L SR E SR oA R 15,2007 485 H 16 H
FRAEL, B/ PP LB, FERE N 10 em, 548
B NFAE EMORASFE K 4% B B AR, HORRZNX
AR AR B AL, bR RS PR M AR A, /N X
AR 4 m X5 m, BEEATEE 40 em <50 em ., B4~/
X &R 917, B47 8 #k. 3£ 72 Bk,

SR T AN AR AR K IR BE (CK) » PAM
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FRERAIO H 17 |3 ), 43510 2 B 5% A & F 1
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(V) 0 NHIRAE (g/em’) s d R HIRIEFE (em) s
i=1.2.3...9.10,

H Tt -, KL LR RIE L

R ) —, WIS AN R A B YR O KRN
FIK A3 B 7K F-2 3, (R I B 44 28 H TR)RE 7K & Al 1A
AW
ET = p+ OH (2)
AH=H— H (3)
A, ET A HEFEKE (mm) s p MAF AR E 2L
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SRR (P<<0.01), Hap b2 5% B34 0 B 3%
25, PEETE BT R R KGR 25 Ab B A= ) B 2 AR
i S AR (P=0.00), PAM fEFIAII ., B
LS A Y B Rl BRI N Ok, PeEEAERK
1. 7t F PAM AIRFFACHERY D44 A ) B 4 i T X
B HA W W kB EER(LE2),
2.1.2 RHRIMAEHE EHHEYIER
PAM FIIRFFA) DR ZE DAY & hZEF-EH KT
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B T N B A 2k B1) S 3 1 3 7P RO (ELVR R Y e
R 15 kg/hm” s HAEPBORIEAE, B Wi 4h, &7
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Table 2 Potato biomass before starch accumulation stage in different treatments

B Growth stage

4ba Tt A (kg/hm®) . i 9 .
Treatment Application amount Qﬁﬁfﬁ‘ﬂ(kg/mz) BB (kg/hm“) i7JC\Lé§E{€fﬁ‘E(kﬁl/lr‘mz)
Seedling stage Tuber initiation stage Tuber growth stage
4.5 334.8 ¢B 1332.0 ¢C 3178.8 bA
PAM 6.7 417.6 bB 1591. 2 beABC 3063.6 bA
9.0 363.6 heB 1612. 8 heABC 3301.2 abA
15 360.0 beB 1990. 8 aA 4240.8 aA
[eeen
KA 30 414.0 bB 1821.6 abAB 4143.6 aA
Wote
60 608.4 aA 1926.0 abAB 3852.0 abA
*HE CK 0 356.4 heB 1458.0 ¢BC 2941.2 bA

. ab.c EFRRBEAKE(P<0.05, Dunacan s 550 ) . A B.C ZFR B FAE(P<0.01), FE,
Note:a» b and ¢ stand for significance at the 005 level( P<0.05, Dunacan ‘s test) > A, B and C stand for significance at the 0. 01 level ( P<<0.01), and

they are the same in the following tables-
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Table 3 Potato biomass in starch accumulation stage in different treatments

iy Jiti 1 8 (kg/bm®) BT (kg/hm”) T (kg/hm”) B AP (kg/hm”)
Treatment Application amount Dry weight of tubers Dry weight of stem and leaf Biomass
4.5 29448 dC 900.0 oB 3841.2 oC
PAM 6.7 2941.2 ¢C 907.2 ¢B 3852.0 ¢C
9.0 3952.8 bB 1177.2 bB 5133.6 bB
15 4770.0 aA 1756.8 aA 6530.4 aA
ST
IREF 30 3772.8 bB 1260.0 bB 5036.4 bB
Wote
45 3769.2 bB 1033.2 heB 4802.4 bB
X8 CK 0 2563.2 ceC, 1180.8 hB 3747.6 ¢C
2.2 AEEEHESRENFEKE FEK EAR B2 = TR =4 B, it F DR KGRI A 2

Wi BT R ZE A KA E A S DREAYER S TR E AN RN, FEKE
BREFKETLEEER. WHHBM CKEKER  SEYWERIEMNE,
BEET &K E(P<<0.01), PAM =/ b
x4 FELBEREETH 0200 cm LEFEKE

Table 4 Water consumption in 0~~200 cm deep soil at different growth stages in different treatments

e it A2 e P2 U AR e S
Treatment Application amount Seedling stage Tuber initiation stage Tuber growth stage Starch accumulation stage
remen (kg/hm”) (mm) (mm) (mm) (mm)
4.5 28.6aA 63.4aA 99. 1aA 71.3¢BC
PAM 6.7 30. 5aA 50. 8aA 88.0aA 73.2¢BC
9.0 29.8aA 39. 1aA 88.0aA 93.7dC
15 36.7aA 51.1aA 119.5aA 34.5eD
IREF Wote 30 31.2aA 65.8aA 102. 0aA 26. OfDE
60 42.9aA 64.7aA 117.0aA 23.5E
X8 CK 0 19.6a3A 72.7aA 100. 2aA 102.4aA
2.3 AELEBESHREASFIAZENHNEEN A b ha] DUE S 4h v ) WUE X B e

R AT (4) T35 K 5 R M la 1811 kg/ (hm” emm) - (7KL FE WUE H{E T3 R,
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Fig.2 Water productive efficiency for different treatments

P EORILRE R 307 4 mm , oo 4y B 3 R
9 456 mm, BZETEBUHFERT R Y 355 mm, o2k
AR AR R &Y 82 1 mm, JE M B R AR FT & Ty
1442 mm, BREEFERUH 2RI DR ELET
A BRI S, pherg 1 45 S SRR B T 3o 7 o B
Y s /N T SR AL R TG K oy . il PR K %) AT
P IR A KR, I T TR A (B TR R

A B 1 WUE R 25 %) 9 kg/hm” B
WUE 55 PR e E 2 i B 39 00 WUE S Wi /)
i N 15 kg/hm” A A,

30

b.3K 45 4 B Wote treatmeats
‘g 25
E=
« N
5 20
&3
25
E% 15
Ky
Eg 10
=2
R s —— Wl —a—W2
® —4— W3 —¢«CK
0
o BREREN BEAKH wRREN
Seedling Tuber Tuber Starch
stage initiation growth  accumulation
stage stage stage

Bi1b XRLEASFAYE

Fig.1b Water use efficiency for Wote treatments
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Fig.3 Stimulation effect of super absorbent for different treatments
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Fig-4 Increment of water storage in 0~200 em

soil in starch accumulation stage
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Effects of super absorbent on growth of potato and soil water utilization
in the mountain area of Southern Ningxia

1,2 . Ldx . 1,2 1,2
ZHANG Yang '*>ZHAO Shi-wei  ,LIANG Xiangfeng '~ HUA Juan
(L. Institute of Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resources s
Yangling, Shaanxi 712100; 2. Craduate University, Chinese Academy of Sciences, Bingjing 100049, China)

Abstract . Study was conducted on the effects of PAM and Wote super absorbent on growth of potato and soil water
utilization in the mountain area of Southern Ningxia- The results showed : PAM and Wote super absorbent could not only
stimulate the growth of potato. but also increase yield- Potato biomass and yield in PAM 9. 0 kg/ hm” (P3), Wote 15
kg/ hm” (W1), Wote 30 kg/ hmZ(Wz) and Wote 60 kg/ hmZ(Wg) were higher than it in CK( P<<0.05). Super absorbent
had obvious effect on yield increase of potato- In seedling stage: tuber initiation stage and growth stage, water consump-
tion of potato in all treatments had no difference from that in CK. In starch accumulation period water consumptions in
CK were significantly higher than that in super absorbent treatment P=<20.05). In super absorbent treatment water con-
sumption of potato increased with the increase of biomass, and precipitation recharge to soil reduced with the increase of
biomass - The water use efficiency (WUE) increased with the increase of application rate of PAM, but there was a reverse
trend on Wote- With applied sequential cluster method, soil water content was supplied by rainfall in starch accumulation
period: and the depth of recharge was 60 em- Upon application of PAM and Wote: soil water storage were recovered to
similar level in 0~~140 em. Soil water storage in Wote was 6.2 mm higher than that in PAM under 140 em. Water pro-
ductive efficiency and yield-increasing effect of PAM 9.0 kg/ hm” and Wote 60 kg/ hm” were the best -

Keywords. PAM; Wote super absorbent ; potato; water use efficiency



