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Effects of super-absorbent polymer on the microbial community structure in
rhizosphere soil and drought resistance of platycladus orientalis container seedlings™
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'Shandong Academy of Forest, Shandong Engineering Research Center for Ecological Restoration of Forest Vegetation, Jinan 250014, China

*Dezhou University, Dezhou 253023, China

Ak{m This paper discusses the effects of super-absorbent polymer (SAP) on biological activity in the rhizosphere soil
and drought resistance of platycladus orientalis container seedlings to verify the utilization suitability of SAP for container
seedlings in arid mountainland afforestation. Acrylamide acrylic acid potassium cross-linked copolymer was used as SAP
in this study. Four afforestation treatments were designed, including NS (4.0 g SAP added in the nursery substrate) and AS
(4.0 g SAP added during afforestation). The effects of SAP and its utilization on microbial populations, diversity of bacterial
community structure in the rhizosphere soil of Platycladus orientalis, and the drought resistance of P. orientalis container
seedlings at the initial afforestation stage were studied by the traditional plate culture method and the modern terminal
restriction fragment-length polymorphism analysis. The results showed that SAP addition significantly increased bacterial
and fungal populations, as well as soil microbial biomass carbon and biomass nitrogen contents in the rhizosphere soil of P.
orientalis. The bacterial populations and soil microbial biomass carbon content in the NS treatment were 21.65% and 8.04%,
respectively, higher than in the AS treatment. SAP and its utilization was found to significantly affect the bacterial community
structure. The diversity of the bacterial community structure in rhizosphere soil of P. orientalis was significantly increased
by SAP addition. Among the 3 treatments, the highest Margalef and Shannon indexes and the lowest Simpson index were
observed in the NS treatment. SAP addition also increased the survival rate, net photosynthetic rate, and relative water content,
but decreased the relative electric conductance of the leaves of P. orientalis container seedlings. The survival rate and relative
water content in the AS treatment was 11.64% and 8.33%, respectively, higher than in the NS treatment, whereas the relative

electric conductance was 12.19% lower. Therefore, SAP addition and its utilization in arid mountain afforestation has the
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potential to alleviate drought stress by improving biological activity in the rhizosphere soil of P. orientalis. Addition of SAP is

more effective in the nursery substrate than during afforestation.

[@\)@ﬁb super-absorbent polymer; Platycladus orientalis container seedlings; afforestation; rhizosphere; community

structure; drought resistance
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Fig. 1 Effect of SAP utilization on the T-RFLP profiles in P. orientalis
rhizosphere soil. CK: no SAP addition; AS: addition of SAP during
afforestation; N'S: addition of SAP in the nursery substrate.
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Table 1 Effects of SAP on the microbial population, microbial biomass carbon and microbial biomass nitrogen of P. orientalis rhizosphere soil

b B 414 Bacteria £k Actinomycetes FLJA Fungus R R SMBC A=) it A SMBN
Treatment (n/10°CFU g) (n/10°CFU g") (n/10°CFU g™ (w/mg kg (w//mg kg™
CK 435+0.38¢ 8.68+1.53a 8.98+0.56b 74428 +25.71 ¢ 39.57+1.74b
AS 515+042b 8.37+0.83 a 10.96 £ 0.62 a 799.43 £31.04 b 42.54+£2.06a
NS 6.24+0.49 a 8.89+092a 11.21+0.71 a 863.67+35.48a 44.03+1.59a

B A P « bRl 225 CK: AINPRIKGH s AS: EARI A IR KR s NS: B B INAGRIKT. [Jl— 1A R 98 SONE R R 22 57 3% (P <0.05) .
Data are means + standard deviations. CK: no SAP addition; AS: addition of SAP during afforestation; NS: addition of SAP in the nursery substrate. Different
letters indicate significant differences among treatments at P < 0.05.
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Tab. 2 Effect of SAP utilization on the survival rate, growth, and physiological index of P. orientalis

I R i . 7 Kt M S %
Tre%tf%en t Survival rate Ground diameter Plant height ( ;%;E]?l f’fl) Relative water content Relative electric conductance
(/%) (D/mm) (h/cm) " (/%) (/%)
CK 78.46+5.73b 424+035b 36.94+2.16b 4.56+295b 63.34+345¢ 53.82+3.54a
AS 80.29+4.97b 4.61 £0.26 ab 3592+1.89b 4.96 +£2.10 ab 68.16+3.23 b 49.56 +2.47b
NS 89.64 £6.17 a 4.87+0.33a 4097+274a 524+194a 73.84+3.87a 43.52+172¢

Bl F P « brvE 225 CK: AIMERIKT s AS: BRI ISR KGR s NS & i I A LRAKF]. 6] — AR 38 SONE TR R R 25 5 3 (P <0.05).
Data are means + standard deviations. CK: no SAP addition; AS: addition of SAP during afforestation; NS: addition of SAP in the nursery substrate. Different

letters indicate significant differences among treatments at P < 0.05.
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Fig. 2 Bacterial diversity in P. orientalis rhizosphere soil in different SAP
treatments. CK: no SAP addition; AS: addition of SAP during afforestation;
NS: addition of SAP in the nursery substrate. Different letters indicate
significant differences among treatments at P < 0.05.
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