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Effect of arbuscular mycorrhiza on photochemical activity
of oil tree peony seedlings under drought stress

ZHANG Wenke' SONG Chengwei' WEI Dongfeng® SHI Zhaoyong' HOU Xiaogai'"

(1.College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China; 2.Luoyang
Vocational College of Science and Technology, Luoyang, Henan 471822, China)

Abstract: The chlorophyll fluorescence parameters of potted oil peony ‘Fengdan’ seedlings inoculated with arbuscular
mycorrhizal fungus Gigasporarosea under severe drought(soil relative water content is 30%) and mild drought(soil
relative water content is 55%) stress for 3 and 6 days were compared and analyzed. The results showed that the potential
PSII activity F,/F, and performance index Pl,, of ‘Fengdan’ seedlings inoculated with arbuscular mycorrhiza were
increased under different drought stress compared with the non-inoculated seedlings. Compared with the non-inoculated
treatment, in inoculated ‘Fengdan’ with 3 and 6 days under severe drought stress, M, significantly decreased by 14.5%
and 29.8% respectively; V;significantly decreased by 12.9% and 16.2% respectively; ¢g, significantly increased by 9.7%
and 52.2% respectively; and ¢, significantly increased by 8% and 23.6%, respectively. Compared with the non-inoculated

treatment, in inoculated ‘Fengdan’ with mild drought stress for 3days and 6 days, absorption of energy per unit
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area(ABS/CS,), capture of light energy per unit area(Tr,/CS,), quantum yield electron transfered per unit area(ET,/CS,),

quantum yield transfered at the end of PS I per unit area(RE,/CS,) were improved, but with no significant difference.

Compared with the non-inoculated treatment, in inoculated ‘Fengdan’ with under severe drought stress for 3 and 6 days,

Tr,/CS, were significantly increased by 37.8% and 41.1% respectively, ET,/CS, significantly increased by 47.7% and

73.8% respectively, and the number of response centers per unit area(RC/CS,,) significantly increased by 50.1% and

141.8%, respectively. Under drought stress, regulatory energy dissipation quantum yield Y(NPQ) of inoculated ‘Fengdan’

was significantly higher than that of non-inoculated ‘Fengdan’, and non-regulatory energy dissipative quantum yield

Y(NO) was significantly lower than that of non-inoculated. The research showed that arbuscular mycorrhizal can improve

PSII reaction center activity under the drought stress, especially under the severe drought, increase the absorption and

capture of light energy, improve the efficiency of electron transfer ability and light chemistry, at the same time, more

remaining energy distributed in the form of heat dissipation, avoid the light damage, then improve drought resistance and

photochemical activity of oil tree peony seedlings under drought stress.

Keywords: oil tree peony; chlorophyll fluorescence; PSII reactive center activity; photochemical efficiency; arbuscular

mycorrhiza; drought stress
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Table 1 Fy/Fn, FJ/F, and Pl 0f ‘Fengdan’ inoculated with or
without arbuscular mycorrhizal fungi under different
drought stress conditions
FJ/F, Fy/Fy Pl
3d 6d 3d 6d 3d 6d
CK 432a 39la
Tl 3.90bc 3.43a
T2 425ab 3.64a
T3 3.65d 14lc
T4 3.98abc 2.39b

0.812a 0.796a 12.29a  8.55a
0.796ab 0.773ab  8.68b  4.91b
0.809a 0.784ab 9.03b  6.32b
0.785b 0.568d  5.65¢c  0.50d
0.798ab 0.704bc  7.70bc  1.87c

(P 0.05)

2.2 MRERTFEMET RI 415E PSI =ik
Al

3 b}

3d 6d M, 20.7%  33.1%( 2)
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3d C PFo
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Table 2 M, ¢eo, 9o, ¥j and ¥; of ‘Fengdan’ seedlings inoculated with or without arbuscular mycorrhizal fungi under different drought

stress conditions

M, Vi Vi PEo Po
3d 6d 3d 6d 3d 6d 3d 6d 3d 6d
CK 0.203¢ 0.251¢ 0.287b 0.316¢ 0.734 0.732 0.578a 0.544a 0.713a 0.684a
T1 0.245bc 0.334bc 0.314b 0.388¢c 0.742 0.730 0.546ab 0.473b 0.686a 0.612a
T2 0.265b 0.317bc 0.323b 0.339¢ 0.776 0.752 0.548ab 0.518ab 0.677a 0.661a
T3 0.324a 0.658a 0.380a 0.594a 0.773 0.768 0.487d 0.232d 0.620b 0.406¢
T4 0.277b 0.462b 0.331b 0.498b 0.785 0.808 0.534¢ 0.353¢ 0.669a 0.502b
(P 0.05)
i \ n 17.6% 22.5% 56.1°
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NN :0p A1)
3 3d 6d 3 d -
RE/CS,  10% 5.3%
3d 64d
6d <o RE,/CS,
ABS/CS, 74% 9.5% 35% 12.3%
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0
257% 3d 6d < 18.3% 3d
Tr./CS, 9.2% 6d 3d o6d
11.1% 3d 6d 37.8% S RC/CSrm 6.9% 23.2%
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Table3 ABS/CS,, Tr,/CS,, ET,/CS,, RE,/CS,and RC/CSy, of ‘Fengdan’ seedlings inoculated with or without arbuscular mycorrhizal

fungi under different drought stress conditions

ABS/CS, Tro/CS, ET,/CS, RE,/CS, RC/CS,,
3d 6d 3d 6d 3d 6d 3d 6d 3d 6d

CK  5073ab  6233b 4117ab  4962a 2934ab  3394a 1078ab 13352 30876a 30 64la

T1 5760ab  5927b 4584ab  4581a 3145a 2798b 1186a 1231ab  28750a 23 526bc

T2 6185a 6491ab  5004a 5089a 3388a 3361a 1123ab  1261ab 32127a 25 786ab

T3 4640b 6571ab 3639 3688b 2273b 1491¢ 820b 823b  19998b 8016d

T4 6280a 7381a 5016a 5202a 3357a 2591b 1075ab 974ab 30 021a 19 385¢

(P 0.05)
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Table 4 Y(I1), Y(NPQ) and Y(NO) of ‘Fengdan’ seedlings Vv
inoculated with or without arbuscular mycorrhizal V. V.
fungi under different drought stress conditions ! l B
Y1) Y(NPQ) Y(NO) J Qa
3d 6d 3d 6d 3d 6d
CK 0.531a 0.512a 0.132b 0.131c  0.337b  0.357b _
Tl 0.447b 0.139cd 0.136b 0.323b 0.417a 0.538a Oa
T2 0.475ab 0.207b 0.186a 0.428a 0.339b 0.365b
T3 0.407b 0.109d 0.148b 0.346b 0.445a 0.545a . R
T4 0.465ab 0.173bc 0.191a 0.456a 0.344b  0.371b
P 0.05)
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