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Effects of melatonin soaking on pepper seed germination and seeding

drought resistance

MA Zhonglian', ZHOU Lingyu'?, CHEN Yue ', HUANG Xianmin ', MA Yongcui ', SHI Zhilong'
(1.College of Agronomy and Life Sciences, Zhaotong University, Zhaotong 657000, Yunnan, China; 2. College of Agronomy and Biotech-
nology, Southwest University, Beibei 400716, Chongqing, China)

Abstract: To improve the drought tolerance of pepper seeds and seedlings, 0 (CK), 50 umol - L' (T1), 100 pmol - L'
(T2), 200 pmol - L' (T3) melatonin solution and 15% polyethylene glycol (PEG 6000) to simulate drought were set up,
with Guinong Changxianwang as the experimental material to study the effect of melatonin on the germination characteris-
tics of pepper seeds and drought resistance of seedlings under drought stress. The results showed that melatonin treatment
could effectively increase the germination rate of pepper seeds by 9.06-9.96 percentage points and seedling survival rate by
4.69-5.78 percentage points, and promote the growth of pepper seedlings compared with CK treatment. Under drought
stress, compared with CK treatment, melatonin treatment could effectively increase leaf water retention capacity by
14.06-22.74 percentage points, hydroxyl free radical scavenging capacity by 3.95%-57.89%, and total antioxidant capacity
by 23.73%- 38.98% , and reduce cell membrane permeability by 12.96%- 22.24% , malondialdehyde content by
9.12%-30.76%, and hydrogen peroxide content by 5.90%-20.85%. However, melatonin treatment significantly reduced solu-
ble sugar content by 63.05%-77.61% and proline content by 4.43%-62.14% compared with CK treatment. Grey correlation
analysis showed that melatonin mainly improved drought resistance of pepper seedlings by increasing underground biomass,
total antioxidant capacity and relative leaf water content. The analysis of drought resistance coefficient showed that the av-
erage drought resistance coefficient of T1, T2 and T3 were 1.09, 1.22 and 1.05, respectively, with T2 having the strongest
drought resistance. The comprehensive evaluation values of CK, T1, T2 and T3 treatments were 0.338 0, 0.606 7, 0.770 0
and 0.545 6. In summary, seed soaking with melatonin could improve the germination and growth characteristics of pepper
seeds. Under drought stress, melatonin(100 pmol- L") treatment had the best effect on drought resistance of pepper.
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Fig. 1 Effect of melatonin on germination rate, germination potential and surviving rate of hot pepper seed

T2 Ab# 5 CK AH L ZE 7 0 3 s T1. T2 A T3 AL B
HFHFE CK 7055 4.71.5.78 Al 4.69 AN 43 i,
HT25CK ZRE#H. XEXPEH CK ML, T2 &
T e 5 P R BP0 R SF 2 VR AR T 2
22 HBEZREMMHEMOBRZERNTIRE

Al

W 1 PR, AR P ARG PR R E R

AN TIT2 M T3 AR FE ML b3 T4 5 &= tb CK
43997 10.83%-17.33%F1 8.30%; T1.T2 Al T3 4bFE
R T 5 & HE CK 2 91 5 35.29% . 182.35% A1
152.94%.

23 BRERZMIERMLEN FEBERANE
231 #REZFZZMATHRMLG G A ML ESKRE
(RWO) 895+ I 2 B, T1LT2 F1 T3 Ab 1)

®1 RERLEMNFBMRZEERI T RENF MW

Table 1 Effect of melatonin on agronomic traits and dry matter content of hot pepper

oyl K i = Bl HRRT¥) 5 & Single plant dry mass/mg

Treatment Root length/cm Plant height/cm Stem thickness/mm Hi L35 Aboveground Hi R Underground
CK 4.06+0.07 a 4.4240.07 a 0.88+0.040 a 2.77+0.09 b 0.17+0.16 a

T1 3.95+0.15 a 4.36+0.21 a 0.88+0.027 a 3.07+0.09 ab 0.23+0.06 a

T2 4.27+0.34 a 4.45+0.09 a 0.90+0.003 a 3.25+0.08 a 0.48+0.03 a

T3 4.06+0.13 a 420+0.21 a 0.84+0.048 a 3.00+0.19 ab 0.43+0.09 a

BHL T RWC b CK 47 /51 19.88.22.74 1 14.06
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Fig. 3 Effect of melatonin on cell membrane injury indicators in hot pepper leaves under drought stress
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Fig. 4 Effect of melatonin on osmoregulation substances content of hot pepper leaves under drought stress
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Table 2 Effect of melatonin on chlorophyll content of hot
pepper under drought stress

phg w23 a) w443 b) wCER AR E)

Treatment Chlorophyll a Chlorophyll b Total chlorophyll
content/(mg-g") content/(mg-g"') content/(mg-g")

CK 2.65+0.08 b 1.01£0.04 be 3.66+0.11 be

T1 3.43+0.08 a 1.55+0.07 a 4.98+0.14 a

T2 3.07+0.38 a 1.26+0.14 b 4.33+0.36 ab

T3 2.4240.06 b 0.93+0.03 ¢ 3.35+0.08 ¢

R3 BEBRLEXNEREH RS

AR a SR b AR S BT CK.
YEAAE T A N, T T2 LB AR Tt oG

ENOPAS
235 ARBEFZAT IR AR A A

AR KT 15K 3 fox, TILT2 A1 T3 4
HEAT R A ARG R S nl b CK & T
57.89%.3.95%f1 14.47%, H T1 5 CK ZR &% .
T1.T2 Al T3 Lb BB S Pt e R I b CK &

LRENI B B R EFR R K F RIS

Table 3 Effect of melatonin on antioxidant capacity accumulation level of free radicals of hot pepper leaves under drought

stress

e F2H ARG bCABTEALRESD T AR bGLHEMED
Treatment Scavenge hydroxyl Total antioxidative capacity/ Superoxide anion Hydrogen peroxide

radicals/% (pmol-g™ content/(pumol-g™) content/(pmol-g™")
CK 0.76+0.03 b 0.59+0.04 ¢ 0.004 7+0.000 27 a 9.83+0.15a
Tl 1.204£0.02 a 0.79+0.01 ab 0.003 4+0.000 30 b 9.25+0.03 b
T2 0.79£0.09 b 0.82+0.22 a 0.004 7+0.000 27 a 9.08+0.31 b
T3 0.87£0.07 b 0.73+0.23 b 0.003 7+0.000 43 ab 7.78+0.09 ¢

T 33.90%.38.98%A1 23.73%, T1.T2 1 T3 &b Fi )
5 CK %83, T1 M T3 kb3 5 i
BT HES CKAHE 2 MK T 27.66%F1 21.28% ,
CK 5 T1 Ab#ZEREE. T1.T2 f T3 4 B
I E AL S S B L CK 2 HIK T 5.90%.7.63%
F120.85%,T1.T2.T3 5 CK Milb ZR B & . WH
i 2K A B BT AR R B I PR R T R
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4 FioR, T1ZT2 A1 T3 4bH 5t 5 R EE 5 5N
1.09.1.22 #1 1.05, Bt A %40 HE 5 CK AH LIS RedE s
BRAITFE , DL T2 Ab PR e

Wi 5 i, CKLT1.T2 1 T3 A F T L &
PEAE 2 50 0.338 0.0.606 7.0.770 0 A1 0.545 6.
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Table 4 Effect of melatonin on drought tolerance
coefficient of hot pepper
pOgLd
Treatment
T T2 T3
I A A% 55 7K & Leaf relative water content 134 139 124

FE PR Index

A ZB% 5 i Malondialdehyde content 0.76 1.53 141
Al B & Soluble protein 1.04 152 095
ALY S B Soluble sugar content 037 020 0.16
JF 5% 1 Membrane permeability 0.60 1.00 1.14
4¢3 a ¥ & Chlorophyll a content 129 1.16 091
4¢3 b ¥ Chlorophyll b content 1.53 126 092
JIH4E 25 # & Total chlorophyll content 136 1.18 092
FiliZ % & & Proline content 0.87 041 035
FA ==y Lk

zzagvefg%e r;[fij:yl radicals L3104 L14
SPTEAGRE

L . 1.34 139 1.22
Total antioxidative capacity

B4 B 2 7 & Superoxide anion content 091 1.00 0098

A A & Hydrogen peroxide content 1.18 0.86  0.88
3% Germination potential 132 258 125
& ZF # Germination rate .12 112 L1l
1711 % Seedling survival rate 1.05 1.06 1.05
R Root length 090 1.05 1.00
¥k Plant height 098 1.01 095
25 Stem thickness 1.00  1.02  0.95
Hi - T4 & Aboveground dry mass 1.09 117 1.08
R F4) 5 Underground dry mass 127 264 236
YJ{H Average value 1.09 122  1.05
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Table 5 Comprehensive analysis of melatonin treatment on drought resistance in hot pepper

FEA5 Index

Kb Treatment

CK Tl T2 T3
I Fr A% 7K & Leaf relative water content 0.2102 0.761 9 0.870 5 0.618 5
N %% & Malondialdehyde content 0.603 5 0.310 8 0.930 8 0.8772
AR 2 Soluble protein content 0.1775 0.340 9 0.901 6 0.233 7
A PR A & Soluble sugar content 0.0456 0.679 1 0.851 4 0.884 5
JF 5% 14 Membrane permeability 0.818 2 0.3333 0.818 2 0.909 1
442 a & & Chlorophyll a content 0.283 3 0.9333 0.633 3 0.091 7
443 b 2 Chlorophyll b content 0.173 3 0.893 3 0.520 0 0.066 7
S22 #5 & Total chlorophyll content 0.2423 0.9227 0.587 6 0.082 5
[ & & Proline content 0.1958 0.340 2 0.870 1 0.8514
¥4 H 3435 FRBE 77 Scavenge hydroxyl radicals 0.2419 0.9516 0.290 3 0.419 4
RPUELEE /) Total antioxidative capacity 0.2059 0.794 1 0.882 4 0.6176
HE4E Y 2572 & Superoxide anion content 0.457 1 0.571 4 0.457 1 0.4857
I E & Hydrogen peroxide content 0.5615 0.327 8 0.774 5 0.7192
% %3 Germination potential 0.055 6 02222 0.888 9 0.1852
% %2 Germination rate 0.1274 0.956 7 0.990 5 09125
{715 % Seedling survival rate 0.2852 0.8162 0.936 9 0.8140
R Root length 0.573 3 0.426 7 0.853 3 0.5733
Pk Plant height 0.7529 0.682 7 0.788 2 0.494 1
254 Stem thickness 0.578 9 0.578 9 0.684 2 0.368 4
i _EF¥) & Aboveground dry mass 0.196 1 0.490 2 0.764 7 0.470 6
R F4)5i & Underground dry mass 03125 0.406 3 0.8750 0.7813
254 WA Comprehensive index 03380 0.606 7 0.770 0 0.545 6
He44 Rank 4 2 1 3

F6 MERLIEMHREMRZIER R ERIEARA R G XK ST

Table 6 Gray correlation analysis of melatonin treatment on agronomic traits and physiological indicators of pepper

FEA5 Index zeo?ﬁlgation Ar FEHx Index (ifition i

degree Rank degree Rank
R4 )5 & Underground dry mass 0.877 1 HJ R 17 & Soluble protein content 0.756 12
SPUEAEE ) Total antioxidative capacity 0.795 2 4% 2 a %5 Chlorophyll a content 0.736 13
If Fr A6 7K 3 Leaf relative water content  0.794 3 S 42 F & Total chlorophyll content 0.732 14
M B 3#F4)5i & Aboveground dry mass 0.785 4 42 b ¥ 1 Chlorophyll b content 0.726 15
%3 Germination potential 0.778 5 It 4 Ak S F F Hydrogen peroxide content 0.714 16
4 Root length 0.776 6 ¥4 H IS BR B8 ) Scavenge hydroxyl radicals 0.705 17
%P 2 T& = Superoxide anion content 0.775 7 J7 )16 % 14 Membrane permeability 0.670 18
%2 Germination rate 0.773 8 A %% & Malondialdehyde content 0.629 19
T Seedling survival rate 0.768 9 AL RE & & Soluble sugar content 0.602 20
25 Stem thickness 0.760 10 Jifi % B8 & & Proline content 0.581 21
Pk Plant height 0.759 11

3 Wi E4i
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