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Abstract: To predict the yield loss of sesame infected with Ralstonia solanacearum, based on a grading
system for bacterial wilt intensity by measuring stem lesion length of sesame at mature stage, several
important characters involved in the resistance levels of four sesame varieties infected with R. sola-
nacearum were investigated under natural conditions, including agronomic traits, yield and its compo-
nents; linear regression equations between bacterial wilt intensity and seed yield per plant as well as be-
tween bacterial wilt intensity and seed yield loss rate per plant were established to investigate the effects
of disease intensities on capsules per plant, seeds per capsule, thousand-seed weight, and seed yield per
plant. The results showed that the plant height decreased significantly with increasing sesame bacterial
wilt intensities, while the infertile top length and the initial capsule height increased significantly. Mean-
while, capsules per plant, seeds per capsule, and thousand-seed weight of sesame also decreased signifi-
cantly, among which capsules per plant reduced the most significantly. The study also revealed that the
significant differences in capsules per plant were detected among all grades of infected sesame varieties
and the loss of capsules per plant reached 71.24%-79.08% among four infected sesame varieties with a

score of grade nine. There were also significant differences in the seed yield per plant among all grades
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of infected sesame varieties and the average yield loss rates of four infected sesame varieties with grade
one, grade three, grade five, grade seven, and grade nine reached 12.56%, 29.53%, 54.01%, 72.57%,

and 81.98%, respectively. In brief, capsules per plant, seeds per capsule and thousand-seed weight were

highly significantly linearly correlated negatively with sesame bacterial wilt intensities; the linear re-

gression equation between bacterial wilt intensity (x) and sesame yield-loss rate (y) was: y=2.5534+
9.4132x (R>=0.9867), it showed that the yield loss of sesame infected with R. solanacerum increased

with the increase of bacterial wilt intensity.

Key words: Ralstonia solanacearum; disease intensity; sesame; agronomic traits; yield compositional

components; seed yield per plant
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Table 1 Effects of bacterial wilt intensities on main agronomic traits of four sesame varieties

[ 97 F , R*H4E 0.9858 L) | (P<0.001,%4) . 41

A JHE Y] P (em) UG (em) 2R E (em)
Variety Intensity scale Plant height Initial capsule height Infertile top length
Y5 0 136.27+1.03 a 51.69+0.34 d 6.62+0.35 ¢
Ganzhi 5
1 135.11£0.73 a 52.24+1.04d 7.05+£0.30 be
3 130.13+£2.06 b 53.72+1.03 cd 7.45+0.30 be
5 113.27£1.61 ¢ 55.38+1.03 be 7.86+0.16 ab
7 106.37+1.31d 57.01£1.05 ab 8.51+0.11 a
9 105.21+£1.74 d 58.02+0.86 a 8.57+0.50 a
KT RZRE 0 145.48+2.34 a 53.82+0.78 d 5.3240.28 ¢
Wauning black
sesame 1 143.58+1.84 ab 54.36+0.56 d 5.64+0.15 bc
3 138.80+3.37 b 56.28+1.33 cd 5.97+0.22 be
5 123.59+£2.04 ¢ 58.33+0.99 be 6.26+0.30 ab
7 115.62+2.75d 60.12+0.87 ab 6.85+0.20 a
9 111.42+0.64 d 61.11+1.43 a 6.92+0.35 a
R 0 124.58+1.07 a 38.09+0.45 d 5.92+0.44 ¢
Qingma
1 123.51+1.29 ab 38.44+1.05 d 6.27+0.39 be
3 120.07+£2.28 b 40.15+£0.91 cd 6.75+0.33 abc
5 107.46+0.82 ¢ 41.79+0.64 be 7.14+0.43 ab
7 95.25+0.96 d 43.00+1.11 ab 7.79+£0.39 a
9 90.96+1.81d 43.89+0.93 a 7.90+£0.38 a
213 0 147.29+1.51 a 58.96+0.85 d 11.29+0.75 ¢
Zhongzhi 13
1 145.39+2.09 ab 59.65+0.59 d 12.02+0.83 ¢
3 140.20+2.49 b 61.92+1.15¢ 13.01+0.69 be
5 125.17£2.57 ¢ 63.51+0.41 be 14.02+0.32 ab
7 103.55+2.18 d 64.93+0.78 ab 15.1740.41 a
9 99.64+1.18 d 65.81+1.13 a 15.6240.57 a

R PR R B bR e . [R]SRR [R) SR RN SRR R 248 Duncan [T A 22 AR 0 7E P<0.05 /K F- 225+ . 3% . Data
are mean+SE. Different lowercase letters in the same column of same variety indicate significant different at P<0.05 level by Dun-

can’s new multiple range test.
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Table 2 Effects of bacterial wilt intensities on yield components of four sesame varieties

v JEE R BRI AL BARIEL THRiTE (g) HRk R (g)
Variety Intensity scale ~ Capsules per plant Seeds per capsule Thousand-seed weight Yield per plant
HE 5 0 48.13+1.45a 63.81+1.61 a 2.84+0.08 a 8.72+0.44 a
Ganzhi 5 1 44.11£1.38 b 63.49+1.02 a 2.83+0.08 a 7.93+0.05 b
3 36.45+0.54 ¢ 62.03+0.80 ab 2.79+0.09 ab 6.3240.25 ¢

5 27.98+0.33 d 60.05+1.11 b 2.67+0.13 ab 4.48+0.11d

7 19.26£0.21 ¢ 54.23+1.30 ¢ 2.55£0.09 b 2.66+0.12 ¢

9 13.84+0.06 f 51.26+0.44 ¢ 2.51£0.06 b 1.81+0.04 f

RT R 0 63.21+1.15a 64.62+0.76 a 2.584+0.04 a 10.53+0.24 a
Wuning black 1 56.96£0.27 b 63.94+1.21 a 2.57+0.13 a 9.37+0.24 b
sesame 3 47.63+0.47 ¢ 62.25+1.85 ab 2.5340.16 ab 7.5040.43 ¢
5 35.21+0.44 d 60.82+0.60 b 2.46+0.11 ab 5.27+0.20 d

7 25.42+0.46 ¢ 55.03+0.99 ¢ 2.32+0.09 ab 3.24+0.09 e

9 17.84+0.97 f 51.83+0.45 d 2.25+0.08 b 2.08+0.06 f

#JFE Qingma 0 56.25+1.17 a 67.58+1.64 a 2.6140.09 a 9.93+0.32 a
1 49.36+0.96 b 66.72+1.25a 2.59+0.10 a 8.5240.29 b

3 41.93+1.32 ¢ 65.3140.79 ab 2.57+0.07 ab 7.03£0.08 ¢

5 28.56+0.38 d 62.33+1.13 b 2.5140.11 ab 4.47+0.25d

7 21.28+0.39 ¢ 56.17+1.12 ¢ 2.35+0.12 ab 2.81+0.05 ¢

9 14.62+0.13 f 52.51+0.84 d 231£0.09b 1.77£0.09 f

FE13 0 72.29+1.65a 68.65+1.80 a 2.76£0.07 a 13.7120.42 a
Zhongzhi 13 1 62.2741.29 b 67.82+1.27 a 2.73+0.10 a 11.5340.29 b
3 51.63+1.38 ¢ 66.25+0.93 ab 2.70£0.16 a 9.24+0.56 ¢

5 30.81+1.17d 64.51£0.67 b 2.59+0.11 ab 5.15+£0.19d

7 20.22+0.43 ¢ 55.13+1.47 ¢ 2.48+0.07 ab 2.77+0.07 ¢

9 15.12+£0.30 f 51.42+0.60 d 2.41£0.06 b 1.88+0.09 f

TR R R . RSP EISASR]ING SRR IR 2 Duncan [ORNE 22 K 30 E P<0.05 7K F-22 5 i 3% . Data
are mean+SE. Different lowercase letters in the same column of the same variety indicate significant different at P<0.05 level by

Duncan’s new multiple range test.
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Table 3 Linear regression equations between bacterial wilt intensity scales and capsules per plant, seeds per capsule, thousand-seed

weight, seed yield per plant of four sesame varieties

PARRF AL Capsules per plant
,=47.9275-3.9118x(R*=0.9966"")
¥,=62.3960-5.1243x(R>=0.9955""")
¥,=54.8432-4.6824x(R>=0.9878"")
,=69.6311-6.6179x(R*=0.9712"")

ki B Thousand-seed weight

¥,=2.8674-0.0406x(R*=0.9622"")
,=2.6121-0.0385x(R>=0.9520"")

f R Variety
¥ 5% Ganzhi 5
T 22 K Wuning black sesame
IR Qingma
13 Zhongzhi 13

BAFTRI %N Seeds per capsule
per cap
¥,=65.1618-1.4440x(R>=0.9319"")
,=65.7236-1.4341x(R>=0.9478")
,=68.9049-1.7124x(R>=0.9350")
¥,=70.4889-1.9661x(R>=0.9008"")
k=g Seed yield per plant

,=8.6625-0.8022x(R*=0.9917"")
,=10.3503-0.9645x(R*=0.9930""")

iR Variety

%2 55 Ganzhi 5

T H 2 K Wuning black sesame
¥k Qingma ,=2.6380-0.0355x( R*=0.9218"") ,:29.6122-0.9257x( R=0.9854"")
W12 13 Zhongzhi 13 ,=2.7758-0.0398x( R*=0.9685"") 1:=13.0780-1.3675x(R*=0.9705""")

Vrves SRS BASREL . TR AR e BRI BRG], A 43 I FRIRAE P<0.01 A1 P<0.001 KT ik
M. y,—y,: Capsules per plant, seeds per capsule, thousand-seed weight, and seed yield per plant, respectively; x: bacterial

wilt intensity scale. ** or *** indicates significant correlation at P<0.01 or P<0.001 level, respectively.
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Table 4 Linear regression analysis between bacterial wilt intensities and seed yield loss rates per plant in four sesame varieties

A Variety

28 M [m1)9 J7 & Linear regression equation

Y7 2 B0 Determination coefficient R?

%2 55 Ganzhi 5

g

277 22 iR Wuning black sesame
Bk Qingma
H 2 13 Zhongzhi 13

»=0.6586+9.2003x
y=1.7145+9.1553x
»=3.2208+9.3206x
y=4.6211+9.9741x

0.9964™"
0.9926™"
0.9881"
0.9858""

e FARRPEERISR s v HARCE G e FRORTE P<0.001 /K-S A IS .y Yield loss rate per plant; x: bacterial

wilt intensity scale; *** indicates significant correlation at P<0.001 level.
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