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Evaluation between resistances to Fusarium oxysporum f. sp. melonis and some biochemical and

morphological traits in some Iranian endemic cantaloupe (Cucumis melo L.) landrace
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1-Department of Plant Breeding, Faculty of Agriculture, Tarbiat Modares University,

Tehran, Iran; 2- Seed and Plant Improvement Institute, Karaj, Iran
Abstract
Study on relationships between resistance and its components will improve the efficiency of a breeding program with appropriate selection
criteria. In this study, 57 endemic landrace and differential genotype of melon were studied to find the relationship between resistance and
resistance components to Fusarium oxysporum f. sp. melonis in a randomized complete block design with three replications. 13 traits,
including the percentage of dead plants and biochemical and morphological characteristics were evaluated. The simple correlation coefficient
were significant at 1% between the percentage of dead plants with traits such as latent period, disease severity, the area under disease
progress curve, peroxidase, polyphenol oxidase, phenol compound, catalase and superoxide dismutase. The results of the factor analysis
showed that three independent factors justify 80.24% of the total variance. So that three factors were named as the viability and biochemical
characteristics, root features and shoot features. The results of path analysis showed that superoxide dismutase due to the high direct effect
and high indirect effects through other traits can be used as an indicator for increasing resistance to Fusarium oxysporum f. sp. melonis race
1.2 (Fom 1.2).
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Table 1. Name and number of melon genotypes used in the experiment

oylad ) fU Sosl e Jowe oyleds ) fu Sosl e Joes
No. Genotype name Area of origin No. Genotype name Area of origin
1 Ghasril Khorasan 30 Zard-Eyvanakey Garmsar
2 Shadegani Khorasan 31 Charentais Fom1 INRA
3 Dastanboo atashi Khorasan 32 Tashkandi2 Khorasan
4 Ananasi Market 33 Mashhadi Khorasan
5 bozorg Gorgab-e Esfahan 34 Isablle INRA
6 Japalizil Khorasan 35 Behta minoo Market
7 Jalali Semnan 36 Ananasi2 Market
8 Charentais Fom2 INRA 37 PI124112 INRA
9 Poost zard Seman 38 Vrgous INRA
10 Suski Seman 39 Biarjmand Shahrud
11 PMR-5 INRA 40 Bandar Abbas Bandar bas
12 Tashkandil Khorasan 41 Zydri-Shahrud Shahrud
13 Khaghani Khorasan 42 Robati Semnan
14 Jarjoo Gonbad 43 Sabz Isfahan
15 Sooski2 Semnan 44 Makhrooti-Zard Semnan
16 Ghasri2 Khorasan 45 Rahmanlo Tabriz
17 Japalizi2 Khorasan 46 Khaghani-Gerd Khorasan
18 Khaghani2 Khorasan 47 Dargazi tashkandi Khorasan
19 Chakherje Gonbad 48 Gorgabe koochak Isfahan
20 Haj mashalahi Khorasan 49 Khaghani-moshabak Khorasan
21 Charentais T INRA 50 Hybrid delovro Market
22 Khatoni sang bas Neyshabur 51 Sefidak Zabol
23 Gilan Gilan 52 Bahar Hamedan
24 Shadegani2 Khorasan 53 Ajabshir Ajab shir
25 P1414723 INRA 54 Hector melon Market
26 Jarjoo2 Gonbad 55 Magasi Neyshabur
27 Samsoori Varamin 56 CM17187 INRA
28 Zard-Ghanari Market 57 Talebi-Saveh Saveh
29 Honeydew Market
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Crmt St e iy isls 0L 63 50 OLLS Ao 5
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53 VU T b 5 S b Ol il s
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ol o3 5 dald 4 S MVIT e5lie 035 55 Jiale
SNsen st ol s (Behroozin, 1997) 55 SN
e ) e 5 ol DA i (Sl e 5 ke
Ceslas Lol s s S edalie golan oS, Sy
aS Ay 8 asete Sy (St s 4 Sl slag
5 e 5 Golew DA G Gl e 5 e (Stnsa
(Sheikh ef al., 2015) Cmils 3 5 5 (S olo S pi e
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3 20k gslen belye 40 OLS Cuslio L3l glas 5
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Table 2- Scored symptoms ranging from 1 (no symptoms) to 4 (dead plant) in the differential cultivars

inoculated with races 1.2 of Fusarium oxysporum f. sp. melonis

Shal a3 DWLE shiss /(5 ket @8 bl a5 5l 0

S fb,i ¥ Symptom severity scale/N° of plants scored
Differential cultivar Race 1 2 3 4 5 Mean value
Charentais T 1.2 - - - - 30 5.00
Charentais Fom1 1.2 - - 9 13 8 3.96
Charentais Fom2 1.2 - - 11 8 11 4.00
Vrgous 1.2 - 1 14 5 11 3.96
CM17187 1.2 - - 16 7 7 3.70
Isablle 1.2 30 - - - - 1.00

Sos s 53 Ssley Sl 5 AUDPC G samns AewS] s s VB (S Jid GlaenST b L STy Slis 0, Kle anslis =Y g

(el 0 03551 Jgr 325 35 Oles (s So3lkl A ) Fusarium oxysporum f. sp. melonis race 1.2 os 1 Sl ey~
Table 3- Mean Comparison of traits including peroxidase, polyphenol oxidase, total phenol, catalase, superoxide dismutase, AUDPC and disease

severity in melon landraces infected by Fusarium oxysporum f. sp. melonis race 1.2 (Unit of measurement of traits listed under the table)

Landrace ¢34  poXx PPO PCs CAT SOD  AUDPC DSI  Landrace o> g5 POX PPO PCs CAT SOD  AUDPC  DSI

Ghasril 0.68 0.09 8.58 567 13.25 2469 367  Samsuri 062 009 868 549 1331 2012 394
Shadeganil 0.57 0.08 8.05 476 11.55 2748 410  Zarde ghanari 059 008 855 522 1283 2632 370
DastanbooAtashi  0.72 0.09 8.45 5.49 12.84 2845  3.61  Honeydew 079 012 975 689 1644 2401 344
Ananasi 0.63 0.09 8.37 539 1281 2548 411 Zardeeyvanaki 073 0.09 876 598 1373 2330 268
Gorgab-e-bozorg  0.57 0.08 8.08 482 1161 2672 426  CharentaisFoml 084 012 978 679 1658 2281 2.23
Chahpalizil 0.79 0.11 9.58 6.64 15.91 2501 271  Tashkandi2 0.83 0.11 987 695 1670 2668 281
Jalali 0.71 0.09 8.60 581 12.67 2693 316  Mashhadi 074 010 888 580 1409 2531 3.26
Charentais Fom2  0.72 0.10 8.94 622 1430 2408 332 Isablle 12 014 987 788 29.94 10.29 1.08
Poost Zard 0.79 0.11 9.11 619 1485 1862  2.62  Behtaminoo 079 011 936 653 1545 268 265
Suski 0.72 0.10 8.78 6.04 13.89 2482 299  Ananasi2 0.65 0.09 853 567 1343 2684 341
PMR-5 0.69 0.09 8.60 578 13.56 2469 361  PII24112 0.71 0.10 894 609 1440 2447 348
Tashkandil 0.60 0.08 8.13 492 1174 2741 380  Virgous 074 010 913 631 1481 2612 314
Khaghani 0.63 0.09 8.43 549 1277 27.15 401  Biarjmand 070  0.10 894 607 1439 2800 3.4
Jarjoo 0.60 0.08 8.11 4.89 11.71 2642 422 Bandarabbas 069  0.10 868 599 1381 2991 3.57
Suski2 0.49 0.07 7.83 432 10.76 2824 456  Zeydari 0.61 0.09 870 551 1337 2521 3.68
Ghasri2 0.83 0.11 9.68 680 1643 2735 308  Rabani 072 010 902 618 1451 284 287
Chahpalizi2 0.52 0.07 7.69 453 11.23 28.18 447  Sabz 0.83 0.11 968 677 1641 373 287
Khaghani2 0.61 0.08 8.20 5.02 12.03 2796 373  Makhrootizard 067  0.09 847 544 1284 2767 3.9
Chakherje 0.77 0.11 9.1 6.42 15.31 2704 337  Rahmanloo 074 010 940 639 1538 263l 331
Magasi 0.87 0.12 9.83 710 17.39 2035 254  Khaghanie-gerd  0.66  0.08 848 556  13.09 2535  3.65
Hajmashalahi 0.72 0.09 8.68 562 1348 2724 352 Dargazi 0.75 017 958 666 1600 2682 332
Charentais T 0.54 0.07 7.97 453 1118 2999 443 f;:}f:f e 0.72 0.09 8.92 591 14.19 22.49 2.97
Khatooni 0.51 0.07 7.88 438 11.04 2030  ago <haghani 0.69 0.09 854 567 1329 2494 345
sang bast moshabak

Gilan 0.58 0.09 8.28 5.16 12.52 2762 3.67  Hybrid delovio 0.73 010 904 619 1469 2655 378
Shadegani2 0.53 0.07 8.01 4.67 11.47 3075 498 Sefidak 0.73 010 910 617 1473 2619 318
P1141723 0.53 0.08 8.10 4.83 11.72 2807 415  Bahar 046 006 790 423 1068 2657 428
Jarjoo2 0.74 0.10 9.03 6.42 14.77 2851 349  Ajabshir 077 011 946 651 1568 2523 320
CM17187 0.61 0.09 8.56 555 12.96 2700 397  Hectormelon 068 009 864 582 1349 2170 329
Talebi-e-Saveh 0.71 0.10 8.70 5.95 13.67 22.57 3.53

LSD 5% 0050 0022 0611 0500 1280 3.53 071 LSD 5% 0050 0022 0611 0500 1280 353 071
LSD 1% 0066 0029 0801 0656 1670 4.63 093 LSD1% 0066 0029 0801 0656  1.670 463 0.93

‘Phenol Compounds AOD / min/mg protein > » 5l4.S1 3 L Polyphenol oxidase AOD / min/mg protein —w> » ;l4S1, Peroxidase
Areas under the AOD / min/mg > 5 30 youss LS| 5 Superoxide dismutase AOD / min/mg protein > » ;YUIS Catalase « Js e

olew &l Disease severity index 5 (g lewy S oy Joww 55 cla..ﬂ «disease progress curve
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Table 4. The correlation coefficient between traits in melon populations infected by Fusarium oxysporum £. sp. melonis race 1.2
e POX PPO PCs CAT SOD SFW SDW RFW RDW AUDPC DSI LP PDP
Trait
SlaenSt 1
POX
st B2k 0.82" 1
PPO
s 0.90™ 0.87" 1
PCs
s 096" 087" 097" 1
CAT
Hsmmd Sl gy 0.76" 0.79" 0.85" 1
SOD
st 505 0.011 0.11 0.06 0.05 2002 1
SFW
Ion S5 03 .
es e -0.06 -0.07 0.07 -0.08 -0.01 0.34 1
SDW
a2 F 008 0.17 0.17 0.19 0.22 0.16 0.40” 0.21 1
RFW
S 05 021 0.19 0.26 0.26 0.20 038" 0.09 048" 1
RDW
.
Sl 3 -0.71 -0.51 -0.54 -0.61 -0.76 -0.07 -0.005  -0.35 0.21 1
AUDPC
ol 243 -0.91™ -0.73" -0.82" -0.87" -0.83" -0.05 -0.06 -0.22 -20 0.77" 1
DSI
O3S 0053 0.86™ 0.71" 0.83™ 0.85" 0.70™ 0.09 0.09 0.24 0.21 -0.68" -0.96" 1
LP
2Bl Ae e et 0707 073" 084" -0.04 -0.09 -0.16 0.07 077" 086"  -0.80" 1
PDP

* and ** significant at 5%, 1% probability levels, respectively.

Aoy ) 50 kalcla,ﬂ):)\:v;u%j@**)*

POX = Peroxidase, PPO = Poly Phenol Oxidase, PCs = Phenol Compounds, CAT = Catalase, SOD = Superoxid Dismutase, AUDPC = Area
Under Disease Progress Curve, DSI = Disease Severity Index, P.D.P = Percentage of Dead Plants and L.P = Latent Period, SFW = Shoot Fresh
Weight, SDW = Shoot Dry Weight, RFW = Root Fresh Weight, RDW = Root Dry Weight
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Banihashemi, 1982; ) Sy e Ol g slaas o L;:l.:;é\
i Coaglae S5 A Coale s 4 5 L L (Btebarian, 2002
o3 3 Jsl Jelse s 65553 0555 Laid S s o Fom 12
St oy 3 033 Jolso G Ogbe 5588 5 e Slres 5
Lol o8 138 s 4 ol Ol o oll cpl e s
slressizes S S Jlse plekis J s G5 glassh b

.@ij)\ﬁb}.abwjaﬁdh:j@.a&z)uu

RPN SR Y p 3o ST ealaal b

o 53 pslde pLEoh ety 53 Ny o5 206 Glacis
4S old S e ado ltle b ks e b0 Al Ol
alo) O350 050 slS 5 aloy 25,5 Al 0 53 S s
Nakazumi and Hirai, ) Cul 635 lod s (g 5lem o b
5 S el s s s ole o a5 £ Jele (2007
L desle ol o alss ol Sz 5 505 slp cute
(Pl 2ls ool = S Joole Ol D15
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\—KOH-Aniline blue technique
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Table 5. Eigenvector coefficient, eigenvalues and percentage of

variance related to any of the trait in factor analysis melon population

infected by Fusarium oxysporum f. sp. melonis race 1.2

dd 5, Se3lhl Sliw ) LeSE Y LSt ¥ LSt

Measured trait PCA1 PCA2 PCA3
S|
SR 0.969%% 0068 -0.086
POX
St 3k 0.836™*  0.144 -0.164
PPO
&g 0.899%%  0.154 0.178
PCs
Nls
N 0937+  0.152 -0.166
CAT
G Ry
EAC it 0.913%* 0.047 -0.101
SOD
| .o
e -0.018 0691  0.364%*
SFW
s St s
A @ -0.020 0.177  0.899%*
SDW
g 000 0.158  0.769%*  0.157
REW
Ay S 05 0137  0840%*  -0.170
RDW
| sk N |
ol 0.769 0.142 0.134
AUDPC
DAL
Sole & 20.954%F  0.067 -0.109
DSI
0S92 0.908%* 0.111 0.126
LP
° ’ L&Lg
2 O e 0.893%F  0.046 0217
PDP
0% Lo
R3R3 7.492 1.919 1.021
Eigenvalue
;s
o oY 57.63%  1476%  7.85%
Relative variance
5l
I oY 57.63%  7239%  80.24%

Additive variance

ad 5o 55 (o i (355 lls (Kl eds yaskin ¥F L oS gsluel

TN ul.\pl

The numbers with asterisks are the more value in PCA

)p—w)d)“}_nlp);): ng_f);o;j_?&:éj_f)b_é
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Table 6. Stepwise regression analysis of the generating resistance in melon population infected by Fusarium oxysporum {. sp. melonis race 1.2

$2909 S\ g sl a>po pgs o pamdep plgrdep e dep S e e b el e
Input variable Step 1 Step 2 Step 3 Step 4 Step 5 R’ R’
o 31 2
>0 o2 21.17 73.70 35.46™ 180.17 152.05 0.741 0.741
Intercept
ot = 18.54 11.60 15.39 -3.72™ 0.048 0.789
DSI
2 S - -2.03 -2.75 -4.57 -4.22 0.021 0.810
SOD
YL .
- - 6.07 10.56 10.02 0.024 0.834
CAT
D5 0092 - - - 810" 671" 0 0.834
LP

[s a8 5 oy ) oy 0 Jublcla.wﬁjbv,:u%lﬁgzns}** &

* *% and ns: Significant at 5%, 1% probability levels and non-significant respectively.

Fusarium oxysporum f. sp. melonis race 1.2 « :J}ﬂ Sl 5oy slaes s s Olio slo b golen O 0y jovn 55 C}ﬁ.w Oy ke 42 Y J g

Table 7. Path analysis between percentages of death plant with other trait in melon population infected by Fusarium oxysporum f. sp. melonis race 1.2

G b ) et b g s ]

Direct and indirect effects through

mru

eS| g g
Trait name BRI OS5 095 J SRV )
55 pomns
) e CAT LP Correlation coefficient
SOD
3G LS
e 0.809 -0.685 -0.567 -0.834
SOD
NGLS
2 0.466 0.551 0.469 -0.731
CAT
OpeS ens -0.492 -0.597 -0.701 -0.800
LP
s Llesl
Bledly 0.407

Residual
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