Iranian Journal of Field Crop Science Sl £y oblS
Vol 52, No 1, Spring 2021 (25-36) o é’fo, ) '?Lc
DOI: 10.22059/ijfcs.2020285372.654626 (YO-Y$ o) VEe o o) 5,La OY 550

(Tetranychus urticae Koch.)s\< 33 4S5 da> 4 i (Phaseolus vulgaris) L B CB Ol & v,.o..*‘*m CL;;

t ol Jhao Loy g7 Sl domo M A Lo e o (Soso 53T
gl 5 Il s (5505l aaSKils (DL FMol 5 sl 0p S kil 5 bl (6 2S5 (gl o 54 —£ Y )
Ol b o g ol&KZils (655 9LiS 0Tl ¢ (Kb 5malS 05 8 ool —¥ (01 g5 o Kils o
OFAAN YA 25 pds foa sl — VFAA/E/TE il s o)

oS>

Gl G5 AN aglia sl sa3l 5l eslial b gl s S dax 4 S (SlamalS s pUB gy s
A b s WA L s e o3 60 (R5dnid 9 (Sdsoe Olesas (PRIGaSLE 5 5 pd fes
€3l TSSM ahos il 5o Ly g Cwglio gb350 5o LOga3l o 5385 Ol oty e pds Joos 5 595551 L8 g5l .23 5
Calied 5 Oy 55 o5 pelaw &5 gy 03] (G5 o (g 39) e 505 5 M (SiaI g s Sliw (B b SIS
Sl 5 ik 4 ld S o ko L) polie o1 5o 15 S 55k S ISl Ol sy 0T 05 Ky b ol jon S
5 4y ) Bl b oS p ) podml 4l 53 0 4 (S S VL Sl 0S5 s JKE N S S il eyl
22 S5 USE G o (i 5o izl oV B g Jaseie g1 (55 e sl Ol sty oS 1G]
Juedd 5 5 4085 (oS gl oes g Slas Dl aomy Al Oy s SLlond b 043,855 et Sy
Q0- VA=A (sl cpY bas g Joou (Ral53l 4t 53 5 S ol i A8 Sl b S5 g ol g 0 TSSM
501 6] o F el Ol 5o V0= VV b0 r 231 Slac 55 5 pll o Jasmin Ol 5o U o35 5 N1 Y
RS

Losh slaslss a8 ez slie sla S 55l (S STL as e plis S (551l pls (Gl (Sla05g

Direct defense of common bean accessions against two-spotted spider mite
(Tetranychus urticae Koch.) attack

Azar Mohammadi!, Alireza Taleei*?, Mohammad Khanjani** and Reza Maali-Amiri*
1,2,4. Department of Agronomy and Plant Breeding, College of Agriculture and Natural Resources, University of

Tehran,3. Department of Plant Protection, Bu—Ali Sina University, Hamedan
(Received: July 15, 2019 - Accepted: January 18, 2020)

ABSTRACT

To find the direct defense of seedling resistance of common beans, by resistant mechanisms, morphological
and physiological attributes of ten cultivars (Naz, Dorsa, Akhtar, KS41128, 65-062-107, 65-071-98, 65-
071-306, 65-071-410, 65-071-400, and 65-071-405) were evaluated against two-spotted spider mite in 2017
at Bu-Ali Sina university, Hamedan, Iran. Among four kinds of resistant mechanisms such as antixenosis,
antibiosis, tolerant tests and PRI index, both antixenosis and tolerance mechanisms determined to be the
most accurate tests in the evaluating of common bean resistance against TSSM attack. Germination delay,
development and fast growth, early maturity, erected posture, small cotyledon area, the more leaf thickness
along with the dark-colored demonstrated were the escape mechanisms of common beans tolerant
genotypes against TSSM attack. Some epidermal traits such as the first defense barrier on common bean
like hook-shaped and high density of trichome especially on abaxial epidermis by having trapping behavior
showed high relation with tolerant genotypes. In fact, in tolerant beans, related-traits to trichome on leaves
entrapped the body parts of TSSM such as leg tarsi, mouthpart and ovipositor and prevented to move, feed
and reproduction of mites and therefore, these features decreased damage to leaf area of Phaseolus vulgaris
as well. The 65-071-98, 65-062-107 genotypes and NAZ, were certainly categorized as the most tolerant
cultivars while Akhtar and 65-071-400 were introduced as the most susceptible accessions of common
beans, respectively.

Keywords: Bean, resistance mechanisms, trapping behavior, trichome-based defense, two-spotted spider
mite.
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Table 1. Selected genotypes based on the results of the previous investigations for the experiment.

Row Accession Origin Seed color
number
1 Bright Red Iran (Breeding Variety) Bright Red
2 (65-071-400) Shahrood, Iran Chiti
3 (65-071-405) Bam, Iran Dark Red
4 (65-071-306) Dareh gaz, Iran Red
5 (65-071-410) Rafsanjan, Iran White
6 KS41128 Iran (Line) White
7 Dorsa Iran (Breeding Variety) White
8 (65-071-98) Fars, Iran White
9 (65-062-107) Guatmala Black
10 Naz Iran (Breeding Variety) Dark Red
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Table 2. Damage levels of leaf caused by TSSM under growth chamber conditions

Infested level

Detail

1
2
3
4
5
6

No damage

Chlorosis of leaf back area less than 5%
Chlorosis of leaf back area between 5-25%
Chlorosis of leaf back area between 25-45%
Chlorosis of leaf back area between 45-65%

Necrosis of leaf back area more than 65%
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Table 3. Results of variance analysis of defense-based traits and resistance mechanisms

Mean of square

Trichome

Antixenosis Antibiosis

SOV df Leaf . . - Tolerance
Da_y to Day to Cotyledogl Thickness Density Tr}chome (N(_). alive (No: female (Damage PRI
Germination  Seedling  Area (cm®) (per5  Size(p)  miteson mites on
() 2 score)
mm?) plant) plant)
Genotype 9 0312 ™ 0278 ** 1.069 ** 83.37 " 1230™ 39813 4.211™ 58.45™ 0404 31305
Error 20 0.007 0.005 0.005 0.962 0.027 2.012 0.121 0.682 0.032 0.438
CV (%) 3.12 1.88 1.53 3.74 3.34 7.53 6.81 6.48 8.69 17.21
Qo0 S sl mhaw (ol e
**: significant at 1% of probability levels.
OSIs slasels wizr gl 5l eslaial b Lugd (slocassss (Suigle b 5 (S3slsdise Slo Sy (eSle analie -F Jsoxr
(p=0.05)
Table 4. Mean comparisons of morphological and physiological characteristics of common bean
genotypes based on Duncan's multiple range test (p=0.05)
. . Trichome
Accession Plant Posture Day to Day to Cotyledo;l Area  Leaf Thickness Density (per 5

Number Germination Seedling (cm?) (D) mm?)

Akhtar Prostrate 2.345cd 3.628d 4.582 de 25.507d 4.018 ¢
65-071-400 Prostrate 2271d 3.719 cd 5.623 a 18.718 g 2.038h
65-071-405 Erected-prostrate 2.345 cd 3.629d 52920 20.748 £ 2413 g
65-071-306 Prostrate 2481 ¢ 3.808 ¢ 4.680 cd 23247 ¢ 4.599d
65-071-410 Prostrate 2.739b 3439¢ 4541 e 20.585 fg 3.188 f

KS41128 Erected-prostrate 2.798 b 3.628d 4.785 ¢ 29.075 be 4.182 ¢

Dorsa Erected-prostrate 2.676 b 3.763 ¢ 5.196 b 29.485 be S5.114c¢
65-071-98 Erected 3.082a 4339a 4188 ¢g 28.642 ¢ 7.081 b
65-062-107 Erected 3.027 a 4.143b 3.551h 34.994 a 7.945 a

Naz Erected 3.135a 4.262 ab 4330 f 30.817b 6.988 b
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Table 4. Continued. Mean comparisons of morphological and physiological characteristics of common
bean genotypes based on Duncan's multiple range test (p=0.05)
. . . . . . Antibiosis (No.

Accession Trichome Type (in Trichome Antixenosis (No. . Tolerance (Damage

. . ) female mites on PRI
Number frequency) Size (1) alive mites on plant) plant) score)
Akhtar Long straight 26.792 b 6.261 a 15.085b 2.339 ab 1.588d

65-071-400 Long straight 34202 a 6.540 a 17.463 a 2.613a 1.132d

65-071-405 Long straight 33453 a 6.565 a 17.552 a 2.544 a 1.146 d

65-071-306 Short straight 19.210 ¢ 5.980 ab 15.189b 2.196 be 1.690 cd

65-071-410 Short straight 16.284d 5.641b 15.165b 2.112 bed 1.869 bed

KS41128 Short straight 21.190 ¢ 4.623 ¢ 13.532¢ 1.858 def 2913 b
Dorsa Hook- shaped 11.194 ¢ 4578 ¢ 13.517 ¢ 1.954 cde 2.825 be
65-071-98 Hook- shaped 8.744 ef 3.763 d 6.701 d 1.678 £ 7.983 a
65-062-107 Hook- shaped 7.900 f 3.703 d 6.653d 1.678 £ 8.347a
Naz Hook- shaped 9.388 ef 3.621d 6.595d 1.581 f 8.976 a
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Figure 1. Morphology anf densityof different types of and leaf thickness: a) resistant genotypes with

hooked-shaped, high density trichome and high leaf thickness, b) susceptible genotypes with long
straight, low density trichome and low leaf thickness.
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Figure 2. Dendrogram of resistant bean accessions under TSSM attack.
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Table 5. Simple correlation coefficients on traits

Related Trichome Antixenosis Antibiosis

. Cotyledon Leaf . . Tolerance . (No.
traits to Day to Day to . Density ~ Trichome (No. alive

. T . Area Thickness . (Damage . female PRI
resistance Germination  Seedling b (per 5 Size (1) mites on .

. (cm?) (W 5 score) mites on
mechanism mm?) plant)
plant)

Day to 1
Germination
Day to o
Seedling 0.711 !
Cotyledon 0734 ™ 0.586 ™ 1
Area
Leaf - - -
Thickness 0.751 0.640 -0.699 1
Trichome 0.839™ 0840 0832  0.884" 1
Density
;r;‘;h"me 0.868°  -0.646™ 07387 07677 08777 1

Tolerance -0.842 " -0.642 0.694 ™ -0.812"  -0.840 " 0.844 ™ 1
Antixenosis -0.902 ™ -0.724 ™ 0.683 ™ -0.864"  -0.888 ** 0.877 ™ 0.867 ™ 1

Antibiosis -0.887 " -0.875 ™ 0.807 ™ -0.814™ 0948 0.843 ™ 0.840 ™ 0.897" 1

PRI 0.863 ™ 0.882 ™ -0.750 " 0.772 " 0.914 ™ -0.771"  -0.823 ™ -0.877"" -0.972 " 1

IS gme aé 5 Ao jamiy 5 S Jleixl molaw jo o piee o5 Say ms g %
** * and ns: sinnificant at 1% and 5% of probability levels and non significant, respectively.
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Table 6. Partial correlation coefficients on traits with antibiosis control variable

C01.1trol Day to Day to Cotyledo Leaf Trichom Trichom  Tolerance  Antixenosi PRI
variable Germination  Seedlin o Area Thickness e e Size S
(Antibiosis) g Density
Day to
Germinatio 1
n
Day to *
Seedling 0.643 !
Cotyledon 0003 05550 1
Area
Leaf s " s
Thickness 0.245 -0.648 -0.197 1
Trichome -0.025 0462 g 4g6ns 0776 1
Density S
;r;zh"me 07397 06577 0.152%  -0.531"  -0.55] " 1

Tolerance -0.629 " 0.648 " -0.037 "¢ -0.669 * -0.380 "¢ 0.675" 1
Antixenosis -0.713 ™ 0.570 " -0.254 s -0.703 * -0.330 "¢ 0.723 " 0.760 ™ 1

PRI -0.283 "¢ 0.536 " 0.592 " -0.521 "¢ -0.770 ™ 0.685 " 0.205 " 0.243 "¢ 1

IS gimn a5 Ao jamiy 5 S Jleixl molaw )0l pixe oS Say ms g %
** * and ns: sinnificant at 1% and 5% of probability levels and non significant, respectively.
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