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Effects of application method of super absorbent polymers on
soil enzyme activities and potato yield

LI Qian"?*,BA Tu',LIU Jinghui',SUN Zhenwei' , GAO Wenjun',ZHAO Zhiqgiang'

(1 Agricultural College . Inner Mongolia Agricultural University , Hohhot, Inner Mongolia 010019, China;

2 Seed Administrative Station of Inner Mongolia Autonomous Region s Hohhot, Inner Mongolia 010010, China)

Abstract: [Objective] The effect of different super absorbent polymers application methods on soil en-
zyme activities and potato yield in semi-arid partial drought region of western Inner Mongolia was re-
searched to select best application method. [Method) Polyacrylamide (PAM) and polyacrylic acid potassi-
um (PAA-K) super absorbent polymers were used and five treatments including hole and furrow applying
PAM and PAA-K and control (CK) were conducted to analyze the changes in catalase,urease and invertase
activities at different soil layers during different potato stages and potato yield. [Result) Catalase, urease

and invertase activities presented an unimodal curve with growth of potato,and reached the peaks at potato
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tuber expansion stage. All super absorbent polymers treatments improved soil catalase,urease and invertase
activities compared with control group,and hole application increased more than furrow application. At tu-
ber expansion period,compared with control group,hole applied PAM, hole applied PAA-K,furrow applied
PAM and furrow applied PAA-K increased catalase activity by 12.92%,11. 97%,9. 06% ,and 6. 02% ,in-
creased urease activity by 12. 38%, 2. 33%, 0. 86%, and 0. 31%, and increased invertase activity by
22.99%,17.03%.,20.50% ,and 18.34% in 0 to 10 cm soil layer. The activities decreased with increase of
soil depth. Application of super absorbent polymers improved potato yield and potato commodity rate sig-
nificantly,and reduced small potato rate. Hole applied PAM.hole applied PAA-K,furrow applied PAM,and
furrow applied PAA-K increased yield by 12. 08%,10.45%,7.37% and 5. 22% ,respectively. [Conclusion]
Application of super absorbent polymers PAM and PAA-K improved the catalase,urease and invertase ac-

tivities as well as potato yield and commodity potato rate,and decreased small potato rate. Hole applied

PAM treatment presented the best effect.

Key words: super absorbent polymer; applying way; soil enzyme activities; potato; commodity potato
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Fig.1 Changes of soil catalase activity with application methods of supper absorbent polymers
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Fig. 2 Changes of soil urease activity with application methods of supper absorbent polymers
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Fig. 3 Changes of soil glucose activity with application methods of supper absorbent polymers
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Table 1 Changes of potato yield with application methods of supper absorbent polymers
pog:il j74/(t hm?) =/ % TR/ % hEER/ % INER/ N
Treatment Yield Yield increase rate Commodity potato rate Medium tuber rate Small tuber rate

CK 28.17d — 83.87 e 6.20 a 9.93 a
XPAM 31.57 a 12.08 a 91.81 a 2.99 d 5.20 cd
XPAA 31.11 a 10.45 a 90.63 b 4.33 ¢ 5.04 d
GPAM 30.25 b 7.37 b 87.66 ¢ 6.17 a 6.17 ¢
GPAA 29.64 ¢ 5.22 ¢ 85.46 d 5.61 b 8.92 b

T« [ 5B 5 e A [J/NG PR R R 7E P<<0. 05 K P LR B,

Note: Different small letter mean significant difference at P<C0. 05 level.
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Table 2 Correlation of soil enzyme activities and potato yield
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