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Effects of different rootstocks on growth, yield, quality, and resistance to

bacterial wilt in sweet pepper

Lian Dongmei, Lin Bizhen, Li Zhou, Fan Junmiao, Lai Zhengfeng, Yuan Susu, Hong Jianji

(Subtropical Agriculture Research Institute, Fujian Academy of Agricultural Sciences, Zhangzhou 363005, Fujian, China)

Abstract: To screen the optimal grafting rootstock for Hongfu No. 8 sweet pepper, grafting experiments were conducted
using Hongfu No. 8 as the scion and seven rootstock materials (Lazhen No. 2, Lazhen No. 4, Lazhen No. 7, Lazhen No. 8,
Jinzuan 21, Jianda No. 2 and Jianda), with self-grafted Hongfu No. 8 seedlings serving as the control (CK). Grafting was
performed using the splice grafting method. Effects of rootstock grafting on plant growth, yield, fruit nutritional quality,
and resistance to bacterial wilt in pepper were evaluated after grafting, and correlation analysis, principal component anal-
ysis, and membership function analysis were employed to comprehensively assess the grafted seedlings with different
rootstocks. The results showed that compared with CK, the grafted seedlings on rootstocks Lazhen No. 4 and Lazhen No.
8 exhibited significantly greater plant height, increasing by 22.65% and 22.43%, respectively. At the full-fruiting and late
growth stages, root activity, single fruit mass, yield, fruit soluble protein content, and crude fiber content were all signifi-
cantly higher than those of CK, fruit yield was significantly increased by 23.60% and 26.33%, respectively, while the bac-
terial wilt disease index was significantly reduced by 92.86% in both cases compared with CK. Comprehensive evaluation
based on principal component analysis and membership function analysis showed that the comprehensive ranking of the
seven grafted rootstocks and CK were Lazhen No. 4 grafted seedlings=Lazhen No. 8 grafted seedlings>Lazhen No. 7
grafted seedlings>Jianda grafted seedlings >Jinzuan 21 grafted seedlings>CK=Lazhen No. 2 grafted seedlings>Jianda No. 2
grafted seedlings. In conclusion, grafted seedlings using Lazhen No. 4 and Lazhen No. 8 rootstocks exhibited the best per-
formance in terms of growth, yield, fruit quality and bacterial wilt resistance, and are suitable as ideal rootstock varieties
for Hongfu No. 8 sweet pepper.
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Table 1 Effects of different rootstocks on growth of grafted sweet pepper seedlings

Rl R Pt = P itk o ﬁ;:gf:ﬁd%
Rootstock cultivar Plant height/cm Stem diameter/mm  Plant width/cm Root length/cm of branches fresh mass/g
ik 2 5 Lazhen No. 2 77.0£5.93 ¢ 8.66+0.34 f 49.7¢186d  49.4+2.72b 8xle 39.69+2.57 cd
itk 4 5 Lazhen No. 4 111.0+8.63 a 12.48+0.92 a 69.0+3.52 a 41.2+2.46 ¢ 13+1a 42.53+1.83 ¢
#ifii 8 5 Lazhen No. 8 110.8+6.85 a 11.86+0.40 b 64.8#366b  41.0+2.29c¢ 12+1b 47.56+4.07 b
#ifii 7 5 Lazhen No. 7 104.2+10.38 ab 11.71+0.59 b 63.8#3.92b  61.0+3.29a 12+1b 54.05+3.32 a
4% 21 Jinzuan 21 85.37.84 de 10.16+0.15 d 55.7+2.16 ¢ 39.2+1.55¢ 11+1c 34.69+2.39 ¢
fiti% 2 5 Jianda No. 2 79.2+3.31 e 9.54+0.36 € 51.0¢1.79d  33.2+2.36e 9+1d 25.98+2.22 f
fii£ Jianda 98.845.31 b 10.91+0.55 ¢ 56.5+1.87 ¢ 35.7+1.73d 11+1c 36.98+3.20 de
CK 90.5+9.81 cd 9.78+0.19 de 55.042.10c  40.8+2.08 ¢ 11+lc 40.72+2.19 ¢

TE: ANFEVNG P REOR A B AR 0.05 KT 2ZREE. T

Note: Different small letters indicate significant difference among different treatments at 0.05 level. The same below.

2.2 ARBAARNFERIKERRAZF NN ERA
Al

FH P 2 W], S AR S A AN AR K OR B, B 4
S OB 8 5 AL 7 5 BRI TR R S13 B
EZET CK, &4 21 @ik 2 55 CK ZRIA R
= LH 2 SR EMT CK. BB WIBnG 4 5 B
fili 8 5 VBlAl 7 5 IR G AR RS 14 R CK
BEHLE T 57.84%.51.09%.45.22%.15.30%, 4= K

AR CK B ##2 & 1 44.51% . 103.89% .
64.47%-.25.33%.

FH ] 3 mJ AT, SRR W, BG4 5 L BlnG 8
SR AR 2 0 B CK OB T 42.73% .
17.36% , Hifh i fh 5 CK ZR AR ZE. KK
W, BG4 5 B 8 5 15 1 kT AR 0 i s CK
R T 35.64%.23.53%, Hifii 7 5 A&
Bi2l. itk 2 55 CK ZRWARE, Hi 2 58

- 169 -



X & HF 5T

o

K

e

O

#5394

&G
Root activity/(pg-g*-h™)

ARG
Root activity/(ug-g*-h™

<170 -

T ABL 2 %5 5B il 4 5 C. AL 8 5 D. G 7 55 E. &8N 215 F {14 2 %5 G. 85 H. CK.

Note: A. Lazhen No. 2; B. Lazhen No. 4; C. Lazhen No. 8; D. Lazhen No. 7; E. Jinzuan 21; F. Jianda No. 2; G. Jianda; H. CK.
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Fig. 1 Effects of different rootstocks on root morphology of grafted sweet pepper seedlings at the late growth stage
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Note: Different small letters indicate significant difference among different treatments at 0.05 level. The same below.
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Fig. 2 Effects of different rootstocks on root activity of grafted sweet pepper seedlings
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Fig. 6 Effects of different rootstocks on the disease index of bacterial wilt in grafted sweet pepper seedlings
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Note: RAFS. Root activity at full-fruit stage; LAFS. Leaf area at full-fruit stage; PH. Plant height; PW. Plant width; RL. Root length; NB. Num-
ber of branches; UFM. Underground fresh mass; SFM. Single fruit mass; FNPP. Fruit number per plant;Y. Yield; SP. Soluble protein content; VC. Vi-
tamin C content; SS. Soluble sugar content; CF. Coarse fiber content; DI. Disease index. * indicates significant correlation at 0.05 level; ** indicates

extremely significant correlation at 0.01 level.
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Fig. 7 Correlation analysis of 15 indicators in sweet pepper seedings with different rootstocks
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Table 2 Principal component analysis of 15 indicators of sweet pepper seedings with different rootstocks

85 Indicator

T R4y Principal component

1 2 3 4
B IHE 235 77 Root activity at full-fruit stage 0.980 0.050 -0.045 -0.027
B LT AN Leaf area at full-fruit stage 0.895 0.144 -0.202 0.076
Pk Plant height 0.964 0.179 0.070 -0.069
FEIE Plant width 0.990 0.038 -0.028 -0.011
#R1: Root length 0.314 -0.781 0.532 -0.042
/3 B0 Number of branches 0.906 0.276 0.051 -0.176
iR S ) 5 Underground fresh mass 0.743 -0.363 0.495 -0.071
BT Single fruit mass 0.094 -0.549 -0.336 0.652
Bk AL Fruit number per plant 0.762 0.049 -0.391 -0.251
7o Yield 0.931 -0.041 -0.238 0.022
Al 2 & Soluble protein content 0.484 -0.066 -0.306 0.744
44 2% C & & Vitamin C content 0.266 0.662 0.408 0.480
Hf MRS & Soluble sugar content -0.219 0.403 0.545 0.410
H14F4E & & Coarse fiber content -0.769 0.382 -0.271 -0.124
Jili5 134 Disease index -0.956 -0.174 -0.110 0.129
T1#ik% Contribution rate/% 56.388 13.076 10.304 10.146
Z 1T 5Tk % Cumulative contribution rate/% 56.388 69.464 79.768 89.914
BUE Weight/% 62.713 14.543 11.460 11.284
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Table 3 Ranking results based on principal component analysis and membership function analysis
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Tili A it b Principal component analysis Membership function analysis ZhHE )
Rootstock cultivar E HE4 S Jm R B HE4 :;(r)]r;prehenswe
Rank Membership function value Rank

Fifiti 2 5 Lazhen No. 2 -1.96 7 0.45 6 6

Pfifil 4 5 Lazhen No. 4 248 1 0.61 2 1

#ffiti 8 5 Lazhen No. 8 2.28 2 0.62 1 1

BTk 7 5 Lazhen No. 7 1.24 3 0.56 3 3

44k 21 Jinzuan No. 21 -0.66 5 0.49 5 5

fiik 2 % Jianda 2 -2.44 8 0.36 8 8

{@i% Jianda -0.11 4 0.50 4 4

CK -0.83 6 0.42 7 6
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