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Effects of methyl jasmonate on the growth and cadmium accumulation of wheat seedlings

FENG Wenjing', GAO Wei'"", SUN Miaomiao', ZHAO Peng'"", KANG Guozhang’, LIU Hongen', QIN Shiyu', LI Chang', SUI Fuqing'

(1. College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China; 2. College of Agronomy, Henan
Agricultural University, Zhengzhou 450046, China)

Abstract: In order to explore the function and mechanism of methyl jasmonate (MeJA) on the growth and cadmium (Cd) accumulation of
wheat seedlings under Cd stress, a hydroponic experiment with foliar spraying hormone was conducted. This experiment studied the effects
of MeJA (1 pmol - L™ and 100 wmol + L") on the dry matter accumulation, Cd concentration, root morphology, photosynthetic parameter
characteristics, and Cd chemical speciation. Compared with the control group, 1 wmol + L' MeJA significantly increased the biomass of
wheat seedlings by 15%~30%, and reduced the Cd concentration in the whole plant by 14%~43%. The treatment also increased root

length, root surface area, root volume, net photosynthetic rate, stomatal conductance, and transpiration rate of the wheat seedlings, but
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reduced intercellular CO; content. In addition, 1 wmol - L' MeJA significantly reduced the proportions of ionic Cd and organic acid—Cd in

the roots, and increased the proportion of insoluble Cd oxalate and pectate/protein integrated Cd. It can be concluded that foliar spraying of

MeJA can reduce Cd concentrations in seedlings through the inhibition of root Cd uptake ability and the enhancement of dry matter

accumulation. It can also alleviate the toxicity of Cd through the improvement of transformation from active—Cd to unactive—Cd.

Keywords: heavy metal; cadmium; methyl jasmonate (MeJA ); photosynthesis; root morphology; cadmium speciation
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Figure 1 Effects of MeJA on wheat growth and shoot and root

biomass under Cd stress
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Figure 2 Effects of MeJA on Cd concentrations in shoot and root, transfer factor and Cd uptake ability
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Table 1 Effects of MeJA on root morphology of wheat under Cd stress

ST K RUA B, LR R

Treatment Length/cm Surface area/cm’ Diameter/mm Volume/em®
Cd 0.5 MeJA-0 985+154b 78.0+10.1¢ 0.259 2+0.01b 0.498 5+0.06¢
MeJA-1 1298+178a 110.7+13.6a 0.272 0+0.01b 0.751 8+0.09a
MeJA-100 1230+151a 102.6+16.3ab 0.264 7+0.01b 0.707 0+0.11ab
Cd5 MeJA-0 814+74b 79.7+11.6¢ 0.290 2+0.01a 0.520 8+0.06bc
MeJA-1 926+20b 85.9+8.8bc 0.295 3+0.01a 0.634 5+0.07ab
MeJA-100 889+63b 79.9+12.6¢ 0.283 8+0.01a 0.531 8+0.06¢

T« Al — S ARV P REFR R AN R MeJ A W BEAR PRI 22 57 (.25 (P<0.05) o Rl

Note: Different lowercase letters within the same column indicate significant differences among different MeJA treatments ( P<0.05 ). The same below.

R 2 MeJA XHEME TN ELEFFERRIT

Table 2 Effects of MeJA on photosynthetic characteristics of wheat under Cd stress

ot R AL il COL e AR AR
Jb 3 . . -
Net photosynthetic rate/ Stomatal conductance/ Intercellular CO; concentration/ Transpiration rate/
Treatment 54 o2 -1 2,
(pmol-m s (mol*m™2-s7") (umol-mol ) (mmol-m72-s™")
Cd0.s MeJA-0 22.0+1.64bc 0.297+0.008b 441+21.0a 5.67+0.653ab
MeJA-1 25.2+1.96a 0.362+0.027a 366+38.1b 6.44+0.883a
MeJA-100 24.8+1.15a 0.353+0.033a 346+31.0bc 6.24+0.672a
Cd5 MeJA-0 19.6+1.47d 0.276+0.016b 364+19.2bc 5.10+0.630b
MeJA-1 21.6+1.13cd 0.312+0.036b 329+32.7¢ 5.62+0.621ab
MeJA-100 24.1+2.29ab 0.308+0.014b 328+12.5¢ 5.60+0.465ab
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Figure 3 Effects of MeJA on the distribution of different Cd speciations in wheat
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