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Fusarium wilt resistance correlation and
heterosis in rootstock-used gourd

LIAO Jianjie, ZHANG Yingqing, XU Boya, ZHENG Xuyang, YANG Yanjuan,
ZHONG Chuan, YU Wenjin"

( College of Agriculture, Guangxi University, Nanning 530004, China )

Abstract: Fusarium wilt is a devastating soil-borne disease which had limited the production of gourd vegetables.
Grafting cultivation is an effective method to control F. wilt. In order to obtain rootstock-used gourd germplasm with
strong disease resistance and to select hybrid combinations, the correlation between seedling growth index and disease
resistance was discovered, and the heterosis of disease resistance was analyzed. The results were as follows; (1) Root-

stock-used gourd germplasm HO041 showed high resistance (HR) to watermelon F. wilt and resistance (R) to clavated
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calabash F. wilt, respectively. And two rootstock-used gourd germplasm (HO1 and HO5) and three hybrid combina-
tions (HO1xHO041, HO41xHO05 and HO5xHO041) showed resistance (R) to these two kinds of F. wilt. (2) The di-
sease index of rootstock-used gourd seedlings was significantly negatively correlated with hypocotyl coarseness after
treating with watermelon F. wilt. And the root length and root surface area of the seedlings had significantly negative
correlation with disease index after treating with clavated calabash F. wilt. This indicates that the resistance of the dis-
ease is correlated with root growth. The resistance of the disease can be evaluated rapidly according to root growth. (3)
Furthermore, the disease-resistance hybrid heterosis of rootstock-used gourd germplasm showed that, hybrid combina-
tion HOSxHO041 showed negative mid-parent heterosis to watermelon F. wili. HO1xH041, HO2xHO041, H041xHO1
and HOSxXHO041 showed negative heterosis for resistance to clavated calabash F. wilt. In conclusion, rootstock-used
gourd germplasm HO1, H041 and HO5 showed resistance against two kinds of F. wilt, and there was resistance hetero-
sis on the hybrid combinations of these germplasms. Hence, HO1, H041 and HOS5 could be used as rootstock or elite
parents for resistance breeding against two kinds of F. wilt, and HO41 could be used as the backbone parent.

Key words:; rootstock-used gourd, watermelon Fusarium wilt, clavated calabash Fusarium wilt, disease resistance cor-

relation, heterosis
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Fig. 1 Fruit shapes of tested rootstock-used gourd germplasm resources
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Table 1  Morphological index of rootstock-used gourd germplasm resources after inoculating watermelon Fusarium wilt
s AL WK REHH ) Lk
(em) (mm) (em) (em”) level
HO1 43.26+£3.95a 7.13+0.36a 400.37+44.13b 66.64+4.36b 14.29 R
HO2 26.42+4.73b 6.36+0.51bc 258.24+32.55¢cde 52.95+5.23cd 32.86 MR
HO41 18.52+3.11cd 7.39+0.40a 232.71+28.23de 50.72+7.43¢cd 7.14 HR
HO5 27.32+4.76b 7.44+0.47a 459.65+40.60a 89.35+9.84a 21.43 R
HO7 17.12+3.04cd 6.37+0.56hc 290.37+40.56¢ 60.38+8.20bc 15.24 R
H11T 27.68+3.02b 6.09+0.32he 268.49+20.82cd 53.97+6.63cd 22.38 R
H13 19.26+2.66¢ 5.89+0.30c 217.22+27.26e 45.22+7.51d 32.38 MR
Hb 14.26+1.81d 6.55+0.46b 231.74+30.88de 51.00+£10.50cd 19.05 R

I A —FIAR R R AR B (P<0.05), TR,

Note: Different letters in the same column indicate signifcant differences ( P<0.05). The same below.

&2 MAMRFHERFEMINNEERENERER

Table 2 Morphological index of rootstock-used gourd germplasm resources after inoculating clavated calabash Fusarium wilt

o) L7 = T RARIHLEE AR R FR R s 1 B K T
Plant height Stem width Total root length Surface area of root U Resistance
Code N Disease index
(cm) (mm) (em) (em™) level
HO1 32.86+6.85a 7.12+0.28a 496.93+33.10b 110.43+10.20b 10.32 R
HO02 27.96+2.87b 5.55+0.22d 161.71+14.99f 27.91£5.71f 64.29 S
HO041 18.62+3.23de 6.71+0.35ab 387.80+12.85¢ 77.34+3.87¢c 19.05 R
HO5 23.26+1.26bcd 7.10+£0.06a 657.28+22.01a 135.21+4.26a 11.11 R
HO7 19.72+4.82d 6.65+0.19ab 346.66+19.92d 75.57+11.31c 50.79 MR
HI1T 25.96+2.40bc 6.00+0.44cd 162.51+8.89f 28.05+6.44d 75.40 S
HI13 21.8+2.08cd 6.45+0.58bc 327.02+34.50d 63.40+9.53d 39.68 MR
Hb 14.04£2.00e 6.63+0.48ab 265.91+21.87e 47.09+3.69e 57.94 S

FH M E P (HR) , HOL  HO5 , HO7  H11T Hb %
5 AR BN BTN (R) , HO2 \H13 £ BN P ¥t
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A4 HO1(32.86 ¢cm.7.12 mm) ; SR K FIR &
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(MR) ,HO02 H11T Hb FI AR (S) .
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Table 3 Correlation between morphological index and disease index of rootstock-used gourd germplasm resources

after inoculating watermelon Fusarium wilt and clavated calabash Fusarium wilt

P TAG 22

Watermelon F. wilt

ST ZE

Clavated calabash F. wilt

7= TR EE BARK WRERERmH = T RO EE BRK MR T M
Plant Stem Total root Surface area Plant Stem Total root Surface area
height width length of root height width length of root

T R EE 0.302 -0.117

Stem width

JEVIESIS 0.660 0.620 0.097 0.876 s
Total root length
HEF 2 TH 0.437 0.637 0.958 s 0.157 0.883 s 0.994 s
Surface area of root
UCHCEE -0.048 -0.753 * -0.321 -0.341 -0.173 -0.824 * -0.910 %%  —0.914 #x

Disease index

Heowr FRIRTE 0.01 K A A G« FRIRTE 0.05 /K F B MK,

Note: #** indicate very significant correlations at 0.01 level; * indicate significant correlations at 0.05 level.
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Table 4 Resistance of rootstock-used hybrid gourd germplasm resources to watemelon

Fusartum wilt and clavated calabash Fusartum wilt

RITHAE(x )
Hybrid combination

(YN HEST

Watermelon F. wilt

SUTAGZE

Clavated calabash F. wilt

VAR

Disease index

UK

Resistance level

VU

Disease index

K

Resistance level

HO1xH02 45.23 MR 18.94 R
HO1xHO041 28.09 R 6.84 R
HO02xHO1 23.81 R 29.36 MR
HO02xHO041 48.09 MR 4.55 R
HO041xHO1 40.47 MR 9.52 R
HO041xH02 46.66 MR 30.95 MR
HO041xHO05 20.47 R 13.82 R
HO5xHO041 13.81 R 8.73 R
x5 MANMLXMARNGERORERMALE
Table 5 Heterosis of resistance of rootstock-used gourd to watermelon Fusarium wilt
el A . PRGBE  EPORISEE RS
(9xd) IR HoRME AR A MPH oPH OSH
Hybrid Disease index MP HP (%) (%) (%)
combination
HO1xH02 45.23 23.58 14.29 91.86 216.52 533.47
HO1xHO041 28.09 10.72 7.14 162.16 293.42 293.42
HO02xHO1 23.81 23.58 14.29 1.00 66.62 233.47
HO2xH041 48.09 20.00 7.14 140.45 573.53 573.53
HO041xHO1 40.47 10.72 7.14 277.69 466.81 466.81
HO041xHO02 46.66 20.00 7.14 133.30 553.50 553.50
HO041xHO05 20.47 14.28 7.14 43.35 186.69 186.69
HO5xH041 13.81 14.28 7.14 -3.29 60.08 60.08

otk AE R SIUTOR 22 995 1955 155 4 20 et oK ¥ ¢
EES,

VG5 (2015 ) WFST PG NP i Fob 4 1 4 b v
IR 25975 A1 Je AR 28 9 R T 08t & ( PAL) (2
My A AL (PPO) JLT il (CHT) 58 (93 M 5 Bt
WPk IE A OG, 9F B PAL PPO 25 B9 36 PE T 1R A I
e PG TR 50X P TR 22 s Bk (0 A . 5 T 5%
(2016) XF B AU iy P A = e JIFE (AR Bt
PELEE A A FEAN TR B B gh i R S
o 1 5 BRI AFTEAR G o ARBIESEAR T T 78 A 22
s TR AN ST 22 908 181 =2 20 25 1R il T ST &) 1

(R 155 8 205 LR AR A I AR DG b, A5 Rt — 25 i
WA il FH S0 &0y v 4 b P JTORG 2800 B AELRR T AR
SRS B 2 B AL I 3 OME OG (AR AR KR AR A
JOAR SN, Bd B i FH SI0TORT DY JTCRS 22 98 B9 70
R HIE RABARIEAT PR S8 5 A o it — 2B 058, M
B AEAERRAIUTCR, 280 B, BR AR i A0, AR AR R
FAR ST T 3R B A B G AR O, 0 B il ST
R EAR 28 25 K5 559 RE 05 B4 S W i | AR R 4
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SR AR AR 2 T B D b SIUTOR SI0UTCRG 22
PUPER BV 48 AR B9 AT AT 1, (] I m] o S i iod %
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Table 6 Heterosis of resistance of rootstock-used gourd to clavated calabash Fusarium wilt
s - " BRGAE BRI BRIk
(¥xd) VIR HRE AR MPH OPH 0SH
Hybrid Disease index Mp HP
- (%) (%) (%)

combination

HO1xHO02 18.94 37.31 10.32 -49.23 83.53 83.53
HO1xHO041 6.84 14.69 10.32 -53.42 -33.72 -33.72
HO02xHO1 29.36 37.31 10.32 -21.30 184.50 184.50
HO02xHO041 4.55 41.67 19.05 -89.08 -76.12 -55.91
HO41xHO1 9.52 14.69 10.32 -35.17 -7.75 -7.75
HO041xHO02 30.95 41.67 19.05 -25.73 62.47 199.90
HO041xHO05 13.82 15.08 11.11 -8.36 24.39 33.91
HO5xH041 8.73 15.08 11.11 -42.11 -21.42 -15.41

TR ORI Y5 ol L AR 15 0 R P 1R 2
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