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Effects of exogenous GAs treatment on phenotype and physiological
characteristics of a semi-dwarf mutant of pepper

LIAO Mingyu!, XU Huan', ZHANG Junhua’, CAO Chaozheng*, CHENG Weitao!, ZHOU Shudong?, YANG Bozhi'*

(1.College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan Vegetable Research
Institute, Changsha, Hunan 410125, China)

Abstract: In this study, four concentrations(1.0, 2.0, 4.0, 8.0 mg/L) of GAs solution were used to treat the seeds of the
semi-dwarf mutant E483, respectively, and the seedlings of E483 were sprayed with 2.0, 4.0, 6.0, 8.0, 10.0, 12.0 mg/L
GAssolution, respectively, and wild-type 6421(CK1) and 0.0 mg/L GAs-treated E483(CK2) was taken as the control. The
seed germination and plant phenotype of E483 were investigated under GAs solution treatment, and the soluble sugar,
soluble protein and MDA contents, as well as the activities of SOD, CAT, POD and GR were determined in the leaves of
the seedlings. The results showed that the germination potential of E483 seeds was significantly lower than that of 6421
seeds, and the germination potential of E483 seeds treated with 2.0, 4.0. 8.0 mg/L GAssolution could be restored to that
of 6421 seeds. The height and leaf area of E483 plants were smaller than those of 6421, and the GAs solution treatment
could induce the elongation of the internodes of the stalks, stem thickening, and the increase of the leaf area of E483 but
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GAs solution treatment could not change the number of nodes of E483. The plant height of E483 treated with 8.0 mg/L

GAs solution showed no significant difference from that of the 6421. The stem diameter of E483 treated with 2.0 mg/L

GAs solution also showed no significant difference from that of the 6421. Additionally, the leaf width and leaf area of
E483 treated with 6.0 mg/L GAs solution did not significantly differ from 6421. The contents of GA1, GAs, GA2, GA29
and GAssin E483 seedlings were significantly lower than those in 6421, suggesting that the mutant was a GA synthesis

defective mutant. The contents of soluble sugar and soluble protein, as well as the activities of SOD, CAT, POD and GR

in E483 leaves, were significantly higher than those of 6421, while the MDA content was significantly lower than that of
6421. The soluble sugar, soluble protein contents and SOD, CAT, and POD activities in E483 leaves treated with 10.0

mg/L GAs were all the highest.

Keywords: pepper; semi-dwarf mutant; GAs; phenotype; physiological index
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Table 1 Germination potentials and germination rates of E483

seeds treated with different mass concentrations of GAs

solution

b GRS rame  mapkm
(mgi™)

6421 0.0(CK1) (91.11+.42)a 100.0040.00

E483 0.0(CK2) (78.89+4.17)b 100.0040.00
1.0 (81.11+4.89)b 100.0040.00
2.0 (92.2241.92)a 100.0040.00
4.0 (93.3343.33)a 100.0040.00
8.0 (95.5643.85)a 100.0040.00

RIZ AN )= s Ak B ) 9 22 55 e 127 78 L (P<0.05)
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Table 2 Plant heights, stem diameters and numbers of stem nodes of E483 treated with different mass concentrations of GAs solution

g GA; BT /(mg L71) Filem Z£H/mm REEDE
6421 0.0(CK1) (10.2520.21)a (4.0520.22)cd 7.0020.00
E483 0.0(CK2) (5.4520.07)f (3.9520.06)d 7.0020.00
2.0 (8.0020.14)e (4.3520.20)bc 7.0020.00
40 (8.4420.08)d (4.4020.15)ab 7.0020.00
6.0 (9.6520.21)b (4.5020.26)ab 7.3320.58
8.0 (10.1320.04)a (4.6020.13)ab 7.0020.00
10.0 (9.3520.21)c (4.6520.10)ab 7.0020.00
12.0 (9.4520.07)hc (4.7020.23)a 7.6720.58

RSN PRI 2257 i X (P<0.05),

2.2.2 vHHELRAT

H2E 3 A1, 0.0 mg/L GAsZLFETF, CK2 4hHi
L mgE L HTEAE B /N T CKL Y.
GAsRbHE T fiEifk E483 I A8 | ARG, TR K
AR IR, 4.0, 6.0, 8.0 mg/L GAz 4b3HIfY E483
985 6421 IR 25, 6.0 mg/L GAsALFRK)

E483 Ml 6421 I CiE 25, 2.0 mg/L GAs
AbFRIY E483 I K FE LS CK1, CK2 L &2
5, AR REIRE GAsALFE Ty E483 MKH4 0 %
KT 6421 19, ULBHBRM-EAL, Wi oo v
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#£3 TRIKRERE GA:;LTERY E483 M6, 3R, MEREM HKTREL

Table 3 Leaf lengths, leaf widths, leaf areas and leaf length-width ratios of E483 treated with different mass concentrations of GAs solution

A GAs M E/(mg L) i fem - 5i/cm I 1A FR fom? K5 L

6421 0.0 (CK1) (7.2540.35)a (3.1540.21)a (14.691.08)a (2.3140.18)a
E483 0.0 (CK2) (4.4040.34)d (2.4540.35)d (9.0240.90)e (1.949.18)ab
20 (5.1540.20)bc (2.6540.21)cd (11.0141.25)cd (1.9540.19)ab

40 (5.4040.25)b (3.0040.13)ab (13.3141.10)b (1.8020.27)b

6.0 (5.5340.12)b (3.2840.04)a (14.7040.28)a (1.6940.28)b

8.0 (5.4140.10)b (3.0140.05)ab (13.3120.08)b (1.8040.24)b

10.0 (5.3020.24)b (2.7640.14)bc (11.8540.12)c (1.9340.12)b

12,0 (4.8840.20)c (2.5840.07)cd (10.230.10)de (1.9040.24)b

RV A [ =B 7 A B ) 9 22 55 A e 12 7 (P<0.05)

2.3 GAz&IExt E483 MR BIAIAMHE, AiaEE
H# MDA &2/
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Table 4 Soluble sugar, soluble protein and MDA contents of E483 treated with different mass concentrations of GAs solution

ok GAs BT E/(mg L)  AIEMM & R/(mgg?l)  AIEMHEAS®E/(mggl) MDA % t/(nmol g%)
6421 0.0 (CK1) (6.8340.76)e (19.0042.65)e (37.6534.52)a
E483 0.0 (CK2) (11.8842.14)d (31.0043.61)d (10.1820.48)b
2.0 (13.980.08)c (37.3341.15)c (7.3240.14)c
40 (15.0740.18)bc (39.670.58)bc (5.830.08)cd
6.0 (15.650.20)ab (41.0041.00)ab (5.0740.05)cd
8.0 (16.3140.08)ab (43.0041.00)a (4.840.03)cd
10.0 (16.7120.20)a (42.3330.58)ab (4.5520.06)cd
12.0 (16.600.32)a (41.6820.68)ab (4.4240.13)d

(RIS AN ) 7 Bk Fm A B ] ) 22 53 A e i 7 X (P<0.05).

2.4 GAs;4¥Ext E483 It H) CAT. SOD. POD
5 GR &MY
75 Al LA, 0.0 mg/L GAs AP ,E483 It
F %) CAT, SOD. POD K GR &4 i % T 6421
. GAsLFLT, E483 Hifiy CAT. SOD. POD K&

GR iV BT CKL, CK2 (), AL, GAskb
PRI E483 it Fr b 4 FPHUE LR IEYE . GAskh
PR EE 4 10.0 mg/L I}, CAT, SOD. POD i %:iA%)
A, UEHT 10.0 mg/L GAz AP AT A 4% 3 = E483
FERRABTIME:

#=5 TRIKEERE GA:LIEH) E483 CAT. SOD. POD #1 GR &M

Table5 CAT, SOD, MDA and GR activities of E483 treated with different mass concentrations of GAs solution Ulg
FHEE kI (mg 1Y) CAT i SOD i POD 4 GR ik
6421 0.0 (CK1) (114.67+11.24)d (359.67436.69)e (406.67420.11)e (1.0520.09)g
E483 0.0 (CK2) (232.67418.72)c (491.00413.45)d (803.33+17.50)d (1.4840.06)f
2.0 (268.3346.11)b (543.33+10.02)c (906.0046.00)c (2.4620.08)e
4.0 (286.0045.29)a (573.3346.11)b (965.0047.00)b (2.7940.02)d
6.0 (292.0044.58)a (596.3343.51)ab (979.3344.04)ab (3.1320.14)c
8.0 (300.0045.29)a (620.3343.06)a (989.3346.43)a (3.5520.09)b
10.0 (301.6749.07)a (621.67+10.60)a (991.3349.29)a (3.7420.16)a
12.0 (301.00+2.65)a (615.0046.00)a (988.0043.61)a (3.8520.06)a

RIS AN ) B s Ak B ) ) 22 5 A e T 7 L (P<0.05)
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2.5 6421 F1 E483 41 HAIR GA &Lk

M 6421 E483 i - 2LAqill ik 1T 5 i GA, 43
JA GAL. GAs, GAz. GAz il GAzs, HIFE 6 1
1, EA483 M GA1. GAs, GAz. GAsz 5ty

BERT 6421 1Y, 450 6421 1) 83.75% ., 9.34%.,
75.00%. 20.83%. 6421 M HH GAx S EHE, N
1.63 ng/mg, Tfi E483 M F KA H GAx.

£ 6 6421 FIEA83 HEM ) GASE

Table 6 Gibberellins content of the leaves between 6421 and E483 seedlings ng/mg
Mk GA, & it GA; & it GAz it GAz T it GAg it
6421 (0.8040.06)a (1.8240.08)a (1.6340.02)a (1.6040.13)a (0.2440.02)a
E483 (0.6740.04)b (0.1740.07)b (0.0040.00)b (1.2020.10)b (0.0520.02)b

IR ARIFIF 3 7 BRI 925 F A 563 27 B X (P<0.05).
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