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Effect of Application Methods of Super Absorbent Polymers on

Micro-ecological Environment in Rhizosphere Soil of Platycladus orientalis

Jing Dawei' Xing Shangjun2 Liu Fangchun2 Ma Hailin> Du erlenyu2 Ma Bingyao2
(1. College of Ecology and Garden Archetecture, Dezhou University, Dezhou 253023, China
2. Shandong Academy of Forestry, Ji’ nan 250014, China)

Abstract; Super absorbent polymers ( SAP) can absorb water up to a few hundred or even a few
thousand times of their own mass. Their special physical structures, unique chemical compositions, and
characteristics of high water absorption capacity allow super absorbent polymers to be widely used in
agriculture, forestry and other industries to relieve drought and reserve water for farmland, afforestation
and crop yield improvement. However, the ways of super absorbent polymers applied is an important
factor to evaluate. In order to explore the effect of SAP application ways on micro-ecological environment
in rhizophere soil of Platycladus orientalis, a pot experiment including five treatments, i. e. CK ( neither
fertilizer nor SAP was applied) , U (urea was applied alone), S (SAP was applied alone) , SUM ( SAP
was mixed with urea) and SUG ( gel was made of SAP and urea) was performed. The experiment was to
evaluate the effect of different ways of SAP application on enzyme activity and microbial functional
diversity in rhizosphere soil as well as growth of Platycladus orientalis. Results indicated that in
comparison to U treatment, the SUG treatment significantly increased total amino acids, total organic
acids and total sugar in the root exudates. The activity of catalase enzyme, urease enzyme, polyphonic

oxidase enzyme and invertase enzyme was also improved by SUG treatment, showing the urease enzyme
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activity was increased by 29.53% , 14.88% , 27.81% and 7. 82% compared to the treatments of CK,
U, S and SUM, respectively. At the same time, the values of AWCD and indexes of Shannon and
MclIntosh were significantly higher in the SUG treatment than in the other treatments, while the Simpson
index was decreased by the SUG treatment, indicative of 28.78% , 30.22% , 26.91% and 8.39%
increases in Shannon index over the treatments of CK, U, S and SUM. Additionally, the SUG treatment
obviously promoted the growth of ground diameter and plant height, and had significant differences with
other treatments. However, in S and SUM treatments, less effect on soil enzyme activity and microbial
diversity was observed than in SUG treatment, which indicated that the gel way could significantly
improve the drought adaptability of Platycladus orientalis compared with the ways of SAP application alone
and mixture of SAP and urea. As a result, the gel was beneficial to improve the micro-ecological
environment of rhizosphere soil, enhance the ability of drought resistance and promote growth of
Platycladus orientalis.

Key words: super absorbent polymers; gel; Platycladus orientalis; rhizosphere; soil enzyme activity;

microbial diversity
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Tab.1 Effects of different treatments on root exudates

content of P. orientalis

e BRI, AU/ ST L

(pgkg™') (mg-g™") (mg-kg™")
CK 341.79 £10.57%  21.45 +1.53° 12.58 +0. 84"
U 380.47 +15.08°  32.91 +1.36° 13.19 £0. 63"
S 348.96 +12. 61" 25.66 +0. 98" 12.83 £0. 45"
SUM 426.52 £20.43"  40.57 2. 42" 17.26 +0.61°
SUG 479.18 £16.22"  46.32 +1.29" 18. 05 +0. 37*

T PR /NG 5B R A B ] 22 57 (. 3% (P < 0. 05) , R I

2.2 RERTEREEE

T A AL A REAE — R R AR R
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WL, SUG 2b 31 b 480k S0 IR 55 . 22 19 4 £ il 0 7R
Tl 7% M X S5 ey, O W I o T A AL B g 4R Ak
ZUBGE M43 L CK U (S SUM 4b &5 i 25.00%
21.62% . 23.85% . 6.30% , % W 3% 1 4 9 &
29.53% 14.88% 27.81% .7.82% ; H. Ik J& SUM 4b
B A S DR B R RS S B E ST
CK.U FiI S b3, i 2 M A AL B IG5 U b3 22 7
AN E HIR R & F CK Fl S Zh 35S Ab B Y 5 41
LA B PE S U b3 22 5 Ok 5k 18 35 /KO, T IR 7

20 Wy S PO R RE B S PR 2 T AR T U A B,
AT UL R A B4 e P i O 0 R AR B - 98 i 3
A BRHEBEMAEM AR 3 R AR 7 2, DU AKGH
— R ZR B IO - 98 T e A 6 A Ol B
R2 AEIAIEX MR EEE R
Tab.2 Effects of different treatments on enzyme

activities in rhizosphere soil of P. orientalis

FUR R o) . Z A L A
L T
Ab 3 /(mg-g’]-
/(mLeg™t- b /(mgeg™te /(mL-g™'-
h!') h™!) h™!)
CK 1.08 £0.05° 1.49 £0.02¢ 0.65=0.02¢ 1.78 £0.26°
§) 1.11 £0.05° 1.68 +0.04° 0.85+0.03" 2.59 +0.08°
S 1.09 £0.02° 1.51+0.04% 0.71£0.02° 2.14 +0.05"
SUM  1.27 £0.03" 1.79 +0.02" 0.86 +0.03" 2.86 0. 15"
SUG  1.35£0.02° 1.93 £0.05" 0.97 £0.06° 3.48 +0.22°
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SUM S .CK., U, Hrr S CK .U kb 5= 5 B 45 508
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12.36% 17.02% .6.02% ; fK ¥k J&= SUM U 4b 3, 7R
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Tab.3 Effects of different treatments on AWCD and

diversity index in rhizosphere soil of P. orientalis

AR SFRIWOLRE FEERR MRERR WY EER
CK  0.7320.15% 2.71 £0.11° 0.95 +£0.02* 3.25 0. 49"
U 1.02 £0.06° 2.68 £0.24° 0.89 +0.02" 4.99 +0. 64
S 0.76 0. 13" 2.75+0.09° 0.94 +0.01* 3.58 +0.27¢

SUM  1.18 £0.06" 3.22 +0.18> 0.83 £0.02° 6.43 +0.31"
SUG  1.35+0.08" 3.49 +0.05* 0.78 +0.01¢ 7.32 £0.45°
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FoAb AL B R 4 i& 0] WL, U .S SUM SUG 4k B AH
Pt CK 3% A W1 50 62 20F 00 A4 ot A2 5 0k o 9 2 1K, DA

SUG Kb #H i) 1 855K fie i 2%, FL b A% 43 il ke CKL\ U
S .SUM 4b ¥ B & 42 5 23.94% .10.23% .11.86% .
5.39% , Kk &4y W Bl B4R B 49.25% 22.82% .
44.18% 12.85% ; .Yk oy SUM AbBRL, 4t 4% bk =i
IR T CK US43 ;M SAMpaEs U
AR E SN R E B E A AT U AL, D
LAy HTIN R AR K R = DR 2T Jit R0 R R A b G A Ak
P AR 2 4R S G Y T R N BE ), O BT
A B AR A, v DR KR =B 3R B B T =X SR B
R

R4 ARLEXMAEMN A EBRRERE KR E

Tab.4 Effects of different treatments on leaf physiological property and growth of P. orientalis

Ak 3 B/ (pmolem 2 s 1) R & K5/ % MO L 28/ % Hi7%/mm B/ em
CK 4.81 +0.04° 62.18 =1.10° 57.95 +0.37° 4,26 +0. 171 32.71 £1. 82°
U 5.17 £0. 10° 66.02 +1.48° 53.08 £0. 69" 4.79 £0.06° 39.75 £0.79°
S 4.92 +0.05" 69.84 £0.71" 52.62 0. 55" 4.72 £0.10° 33.86 £2. 65"
SUM 5.39 +0.07" 72.65 £1.29" 46.25 £1.42° 5.01 0. 06" 43.26 +2.08"
SUG 5.95 +0. 18" 74.29 +1.04° 42.19 +1.18° 5.28 £0.04° 48.82 +1.95°
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