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Effects of Vermicompost on Stomatal Traits and Leaf Photosynthesis

of Maize Seedlings under the Salt Stress
ZHANG Hao', GUO Ting', WU Zi-long', YE Jia', ZHANG Yu-bo', XING Hao—chun',
GAO Wei', DAI Chuan—jing',ZHENG Yun—pu®
(1. College of Life Science and Engineering, Handan University, Handan 056005;

2. School of Water Conservancy and Hydropower, Hebei University of Engineering, Handan 056038, China)

Abstract: To explore the effect of the interaction between vermicompost and salt stress on the stomatal charac-
teristics and photosynthetic characteristics of maize, five treatments were set with maize as the experimental materi-
al. Under the salt stress, the proportions of vermicompost were 0, 10%, 20%, and 40%, respectively. The changes of
earthworm manure on the stomatal characteristics and photosynthetic characteristics of maize under salt stress were
analyzed with the treatment without vermicompost and NaCl solution as the blank control. The results showed that
the addition of vermicompost could significantly increase the stomatal length, stomatal area, and stomatal perimeter
of maize leaves under salt stress. At the same time, the length and perimeter of stomata on the abaxial surface also
increased significantly with the addition of vermicompost. The spatial distribution of stomata on adaxial and abaxial
surfaces of maize leaves became more regular after adding vermicompost. The net photosynthetic rate, intercellular
carbon dioxide concentration and stomatal conductance of maize seedlings treated with vermicompost were signifi-
cantly higher than those treated with salt stress, and the water use efficiency of maize seedlings was increased. The
addition of vermicompost can also effectively increase the maximum photochemical transformation efficiency of maize
seedling leaves under salt stress, reduce the relative conductivity and alleviate the damage of salt stress to maize.
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Table 1  Effects of vermicompost addition on morphological characteristics of stomata in maize under NaCl stress

SALRRAE AP 1(CKT) JEFE2(CK2) AbFE3 LbF 4 Qb3 5

Stomatal traits between leaf surfaces Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
bl SALEEE (4> /mm’) 52.7+6.5 a 61.7£10.1 a 56.0+4.6 a 55.0+4.4 a 55.0+6.0 a
AALRE () 35.9+4.3 be 34.624.1 ¢ 34.9+2.5 ¢ 39.7+2.9 ab 41.3+35 a

AL BEEE (pum) 53408 a 52403 a 4.0£0.6 b 44204 b 54404 a

ALK (pum) 83.5¢7.7 b 80.6+6.6 b 81.2+4.6 b 92.7+9.3 a 96.3+53.9 a

AL A (m’) 201.5+15.8 ab 191.4220.9 be 167.7x113 ¢ 194.7+33.9 be 228.5+34.5a

AU RSEE (%) 1.660.1 be 1.64+0.1 ¢ 1.77+0.1 ab 1.88+0.1 a 1.8120.1 a

BN AL (D /mm?) 82.3+5.0 a 87.7+4.2 a 81.7+18.4 a 69.7+7.6 a 86.3+7.1 a
LKL (jum) 37.9+6.0 he 34.7+35 ¢ 41.0+£3.8 ab 38.242.0 he 431432 a

AFLIE () 4.7+0.6 a 5508 a 54408 a 5.00.5 a 4.9+0.4 a

ALK (pum) 85.129.7 be 81.2+6.2 ¢ 87.3+5.6 he 90.4+32 ab 95.6+3.2 a

AL () 202.7+46.9 a 203.7+28.2 a 236.6+20.2 a 203.4+173 a 210.4+17.8 a
FAUBRFEE (%) 1.7#0.1 b 1.6:0.1 b 1.8+0.1 ab 1.7¢0.1 b 1.940.1 a

TE ARV ING T B R AR B 22 57 1 35 (P<0.05) . T2 R IEIFA.

Note: Different lowercase letters indicated significant difference between treatments(P<0.05). The same below.
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Fig.1 Effect of vermicompost addition on stomatal spatial distribution pattern of maize seedlings under salt stress
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Fig.2 Effects of vermicompost addition on photosynthetic parameters of maize under salt stress
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