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Photosynthetic and physiological characteristics of oil tree peony
treated with methyl jasmonate under drought

WEI Zhenzhen', YAN Ningning!, NIU Tongfei', GUO Dalong®>, GUO Lili'"", HOU Xiaogai'

(1.College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China; 2.College of
Horticulture and Plant Protection, Henan University of Science and Technology, Luoyang, Henan 471023, China)

Abstract: Using the oil tree peony ‘Fengdan’ as the material, the whole plant was sprayed with four concentrations(50,
100, 200, 400 pmol/L) of methyl jasmonate(MeJA), with spraying clear water treatment as the control(CK). After
continuous spraying for 3 d, the plants were subjected to drought stress and then re-watered, and ‘Fengdan’ samples were
taken respectively after 2 d of moderate drought, 2 d of severe drought and 2 d of re-hydration. The content of osmotic
regulators, malondialdehyde(MDA), photosynthetic pigment content, and photosynthetic indicators in ‘Fengdan’ leaves
were measured. The results showed that after induction treatment with 200 umol/L MeJA, the proline content of
‘Fengdan’ seedlings with moderate drought was the highest, which was significantly increased by 250.34% compared

with CK; the net photosynthetic rate, stomatal conductance and transpiration rate of ‘Fengdan’ seedlings with moderate
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drought were the highest, which were respectively 25.73%, 68.0% and 43.04% higher than those in CK; the contents of
chlorophyll a, chlorophyll b and carotenoid reached the highest under 400 pmol/L MeJA treatment, which were
increased by 33.33%, 26.09% and 34.48% respectively compared with CK. For the ‘Fengdan’ seedlings with 200 umol/L
MelJA and suffered severe drought, the soluble sugar content reached the maximum, the net photosynthetic rate increased
by 41.73% compared with CK. The transpiration rate and intercellular CO, concentration were the highest under 400
umol/L MeJA treatment, which were respectively 74.07% and 13.44% higher than that with CK. The increase in the
content of these indicators alleviated the increase in the content of MDA. After re-hydration, appropriate concentration
of MeJA treatment can restore to different degrees the above-mentioned photosynthetic physiological indicators. The
results showed that exogenous MeJA treatment could enhance the resistance of ‘Fengdan’ seedlings to drought, increase
the photosynthetic rate, photosynthetic pigments and osmotic adjustment substances contents of ‘Fengdan’ seedlings, and
reduce the damage to cell membrane caused by drought. Treatment with 200 umol/L MeJA showed the best alleviation

effect.

Keywords: Paeonia ostii ‘Fengdan’; methyl jasmonate; drought stress; photosynthesis characteristicics; physiological
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&1 WHE MelA R ETRETHREEEMTTAMEER MDA 58

Table 1 Proline, soluble sugar and MDA contents of ‘Fengdan’ seedlings sprayed with MeJA under drought conditions

&R &5/ (ug g ™)

i TEH K hET R HETE HKk2d
CK 5.2542.38 (2.86+0.14)e (10.26+0.11)a (3.89+0.03)d
Tl 7.87+0.68 (9.1120.03)c (10.23+0.05)b (9.85+0.03)c
T2 8.0020.96 (9.52£0.06)b (9.40£0.03)a (9.88+0.03)c
T3 6.47+0.68 (10.02+0.14)a (10.08+0.03)a (10.0120.04)b
T4 6.55+1.09 (8.78+0.08)d (10.14+0.004)a (10.210.04)a
hbxp AL S R (mg g )
IEHHIK hETR HETE Kok2d
CK (18.80+1.52)b (33.7040.08)a (23.87+0.05)a (23.01£0.19)b
Tl (20.30+0.88)ab (20.94+0.47)bc (19.23£1.04)b (21.40£0.11)c
™ (20.59+0.45)ab (17.81+2.89)c (19.31+0.75)b (23.34+0.54)ab
T3 (21.35+0.46)ab (21.01£0.31)be (24.06+0.16)a (23.31+0.26)ab
T4 (22.89+0.73)a (23.54+0.88)b (23.4320.09)a (24.0240.07)a
Qb MDA & /(nmol-g )
TEF K hET R HETE Kk2d
CK 0.036+0.008 (0.153+0.009)c (0.090+0.006)a (0.049+0.002)c
T1 0.036+0.004 (0.038+0.001)bc (0.050+0.002)b (0.095+0.001)a
T2 0.038+0.002 (0.027+0.009)c (0.02840.004)c (0.042+0.003)d
T3 0.037+0.002 (0.046:0.007)bc (0.068+0.008)b (0.056+0.002)b
T4 0.033%0.008 (0.0550.004)b (0.061£0.006)b (0.030+0.001)e

[ B A [R) - B e b B ) 25 57 1 25 (P<0.05).
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Table 2 Photosynthetic pigment content in ‘Fengdan’ seedlings sprayed with MeJA under drought conditions mg/g
e A M4 a S A
K R TR k2d
CK 1.51£0.19 (1.59+0.17)b (2.24+0.23)a (1.54+0.06)a
T1 1.25+0.22 (1.21£0.05)c (1.73+0.07)b (0.5420.01)b
T2 1.18+0.25 (1.19+0.03)c (1.40+0.02)b (1.27+0.08)a
T3 1.30+0.02 (1.88+0.11)ab (1.35+0.10)b (1.30+0.22)a
T4 1.38+0.05 (2.12+0.04)a (1.48+0.16)b (1.70£0.17)a
b nhEkE b i
IR hETR HETE Kok2d
CK 0.60+0.07 (0.69£0.11)ab (0.97+0.14)a 0.64+0.02
T1 0.87+0.27 (0.49+0.03)bc (0.72+0.05)b 0.86+0.02
T2 0.79+0.20 (0.45+0.02)¢ (0.56+0.06)b 0.87+0.35
T3 0.51+0.02 (0.85+0.09)a (0.58+0.03)b 0.81+0.14
T4 0.58+0.10 (0.87+0.03)a (0.58+0.05)b 0.72+0.05
e KW MREE
IEH K A HETR Hk2d
CK 0.30+0.03 (0.29+0.03)b (0.44+0.02)a (0.33+0.01)a
T1 0.25+0.04 (0.26+0.009)b (0.36+0.02)b (0.17+£0.01)b
T2 0.24+0.05 (0.26+0.002)b (0.30+0.01)be (0.36+0.02)a
T3 0.28+0.02 (0.37£0.01)a (0.27+0.01)c (0.27+0.09)bc
T4 0.29+0.02 (0.39+0.02)a (0.28+0.04)c (0.37£0.04)a

[ 51 AN i) ek e s b B ) 22 57 & 2 (P<0.05)

2.3

B

mi2¢ 3 I, WEE MeJA JGiEH K, Kb
YRR A RE IR, AR LA A,

RARPEELEN RA FRE TR LA M

B 25.73%F1 41.73%; &K 2 dJ5, Wi MeJA &b

PRAR T RPR I ol AR, DL T2 Ab PRI iR

JERE TR, T3 AEba AR B0 JE 4
#3 Wi MeJA B R e TR T A B

Table 3 Photosynthetic characteristics of ‘Fengdan’ seedlings sprayed with MeJA under drought conditions

K, FHHANR MeJA AbHE AT A R = R 4
RECE R, Wy r e e,

oA ER/ (umol -m 2-g ")

ZEIE R/ (umol-m s

e K TR HETE gK2d IEH ALK TR HETE Kk 2d
CK  6.86£0.72 (5.17+0.67)ab (2.78+0.51)b (1.63£0.09)c (2.21£0.17)a (1.58+0.11)c  (0.54+0.10)b  (0.50+0.03)b
Tl 5.78£0.51 (4.12£0.31)b  (3.68+0.50)ab (4.69+0.31)a  (1.93£0.20)ab (1.52£0.04)c  (0.81=0.17)ab (0.80+0.10)b
T2 5.09+0.44 (5.79£0.60)ab (3.46£0.19)ab (5.24+0.38)a  (1.82+0.14)ab (2.05+0.12)ab (0.68+0.02)ab (1.57+0.46)a
T3 6.77£0.83  (6.50£0.74)a  (3.94£0.16)a (2.02£0.19)c  (2.17£0.15)ab (2.26£0.08)a  (0.85+0.07)ab (0.83+0.22)b
T4 6.09£0.91 (6.46x0.63)a (3.50£0.21)ab (3.14£0.14)b  (1.65£0.22)b (1.94£0.11)b  (0.94%0.03)a  (1.53£0.07)a
o MalE] CO, #eJE /(mol-m>-s™") RS/ (mmol-m s

IEH K TR HETE K 2d Ewgok hETRE S EETE K 2d
CK  271.7846.25  317.90+2.57 (248.48+2.11)c  (100.04£1.40)b  0.26£0.06 (0.25+0.02)b (0.03+0.006)b (0.02+0.002)c
Tl 285594536  379.0142.06 (268.82+5.67)ab (116.19+11.18)b  0.27+0.08 (0.26:+0.01)b (0.05+0.013)a (0.04+0.006)bc
T2 281.20+4.18  377.7442.14 (257.40+4.62)bc (172.18+27.44)a 0.22+0.05 (0.40+0.03)a (0.0420.003)ab(0.09:£0.029)a
T3 29231+13.47  375.2242.56 (268.5249.40)abc (107.29+20.92)b 0.28+0.06 (0.42+0.03)a (0.05+0.006)a (0.04+0.012)bc
T4  256.30+9.15  373.88+3.88 (281.87+10.65)a (140.09+1.40)ab 0.21+0.06 (0.36=0.03)a (0.05+0.007)a (0.07+0.003)ab

[R5 AN ) bk s b B ) 2% 57 1 3 (P<0.05).,
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