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Abstract

The followings are the research conducted during 2003 — 2004 to improve soybean and
mungbean varieties : Mungbean breeding. (1} Breeding mungbean variety Chainat 36 for
resistance to powdery mildew. Backcross breeding was made using Chainat 36 as the recurrent
parent. The donor parents were SUT4 and VC1210A. After three backcrosses, five lines including
lins 105, 111, 132, 140 and 142 were selected from Chainat 36 x SUT 4. The lines were also found

to resist to powdery mildew and Cercospora leafspot. {2) Breeding munghbean for synchronous



maturity. Mungbean variety SUT1 was irriadiated with 60 Krad gamma-radiation and seven lines
were selected at M. These lines tested in the dry season gave percentage harvest as high as 100%.
However, they gave about 10% of second harvest when.tested in the wet season. (3) The effect of
powdery mildew on yield and other characters of mungbean. The experiment was made by the
application of fungicide to resistant and susceptible varieties and lines of mungbean. It was found
that the resistant varieties were least affected by the disease. On the other hand, the disease
adversely affected susceptible varieties and lines seriously, by causing the yield loss as high as
26.22%. Other characters affected were pods per plant, seeds per plants, germination percentage,
etc. (4) Backcross breeding of early maturing varieties of soybean. The objective of this study
was to increase plant stature of early maturing varieties of soybean. Three early varieties including
Chiangmai 2, Nakhonsawan 1 and Sukhothai 2 were used as recurrent parents and LJ4, a long
juvenile variety, as the donor parent. High yielding lines were successfully selected after three

backcrosses.
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Breeding Mungbean for Resistance to Powdery Mildew
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Abstract

The backcross breeding was made 1o improve mungbean variety Chainat
36 for resistance fo powdery mildew using SUT4 as the donor parent. The yield
triaFshowed that the improved lines outyielded the recurrent parent. This yield
increment indicates the increase in vield due to the resistance to the disease. It
was found that all the improved lines gave a lower disease rating score than
Chainat 36. Therefore, these lines gave a certain degree of resistance o the

disease,

Keywords : Mungbean, powdery mildew, backcross breeding.
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UaBN (randomized complete block, RCB) 31U 2 “h’ﬂﬂﬂu‘wugill {CN36) Lﬂuwuﬁtﬂsaumﬂu W
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Fl
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R/r, t/r backcross
{select resistant} Until BC}FI
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g (gran)’ worda v anings Ao avwenn wiadln
100 wia tHa

angnas T Asy 9y, G,
104 (CN 36x VC12104)  2,000a 528+ 67.07  21.83* 8.67 i
105 (CN 36 x SUT4) 1,350 ¢ 6.20 6153  18.10 9.20 10
108 (CN 36 x VC12104) 1,531be  S5.62%% 7037 1970 8.67 11
111 (CN 36 x SUT4) 1,219 cd 6.20 5493* 1620 9.10 1
121 (CN 36) 1,450 ¢ 6.45 69.67 1630 9.40 11
124 (CN 36 x SUT4) 1,675 b SATH* 7653 22.40%* 895 10
132 (CN 36 x SUT4) 1,931a 6.25 6723 21.90 9.07 10
138 (CN 36 x VC1210A) 1,338 ¢ 5324 7380  19.20% 8.43 1
140 (CN 36 x SUT4) 1,031 d 6.41 7540  15.50 9.23 1
142 (CN 36 x SUT4) 969 ¢ 6.16 69.23 1430 9.30 it
145 (CN 36 x VC1210A) 1,150 d 525% 7303 16.90 8.57 I
ARaY 1,419 587 6898 1871 8.96 10.77
LSD 0.05 56.73 3.74 12.15 471 - -
CV% 14.6 3.7 103 14.8 5.0 5.8

" e fiat iR nanraundu 3 42 (BCy) Tavld on 36 Wiy

® dundefaudiusnysaieiu fanuuandiameadnfiszéu 0.05 (DMRT)

* o TanuuandmeaaaiuiuiilSoufion (CN 36) fisseiv 0.05 oz 0.01 aud iy
® Chaiteing ef al. (2003)
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aofugatug HaNAA fiwin Hndu AN Tsaswil®
100 @
ARAEAATS " iy L. sluu
Check VCI2I0A 1,331 bo 5.65¢ 31 57 1.87 be
CN 36 1,375 b 6.74 b 24 58 3.66a
SUT | 1,450 ab 7.20 2 25 50 2.47 ab
SUT 4 1,331 be 5.90 be 25 50 140
KPS | 1,206 ¢ 6.45b 21 55 3372
Line No 105 1,469 ab 6.51b 25 59 L33 f
No 111 1,481 ab 6.62b 25 50 1.45 de
No 132 1,488 ab 6.72b 24 54 1.08 g
No 140 1,475 ab 6.58 b 25 57 1.75 od
No 142 1,503 a 6.80 b 25 57 140 e
F —test * i ns ns *

1 ﬂl II’J. ﬂ. o T oF =1 F Qﬁni al
* gumaslunouundanaud s nysa 1t IANHARA 19 ERNTZ AL 0.05 (DMRT)
- & =t or 1%
W slfazuun $1999090 Young er ol (1993) Faliszaumistiazuuu: 1 (Lililsa), 2 (wulin 1 - 25%), 3
(wulsn 26 — 50%), 4 (nuTsn 51 —75%) uaz 6 (wulsn 76 — 100 %).
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meiugaum Tradanan vmemeiug uazinsmageuiodudusnsins
Fumunewiziruevesusoaiuy  wudh deugiavi 142 Anadealnili
HanBRgaAio 1,626 pn.dewenmi  deasrvaeunsuuumsiialsawy Wy
TouIn 36 Jomimsaalsagiga Ae 3.52 sevaunlduAiugAwmwaay 2 dau
Wuguazmeiugaum Isndazuuunisiin lsadosnd 200 Tnemewus 132
Wishsimaida Tsadqade 1.45

Abstract

Cercospora leafspot is an important disease of mungbean. Many varieties
and lines of mungbean were improved jor resistance to the disease. They were re-
evaluated before submitting for registration. It was found that line no. 142 gave the
highest yield of 1,626 kg/ha. For the disease response, it was found that Chainat 36,
the susceptible varieties, gave the disease score of 3.52. Kampuaengsaen 2 ranked
second jor the disease response. The disease scores for resistant varieties and lines

were less than 2.00 and line no. 132 gave the lowest score of 1.45.

Keywords : Mungbean, Cercospora leafspot, backcross breeding
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SUT 3 1,472 6.83 ab 13.2 46 10.8 2.10 abe
SUT 4 1,360 7.00a 17.0 59 113 1.85 cd
KPS 1 1,272 6.54 be 18.8 50 11.2 232 ab
KPS 2 1316 5924 207 47 10.8 2.67 ab
Line No 105 1,445 6.31 cd 7.1 54 10.1 1.90 be
No 111 1,344 6.10 d 13.2 46 10.6 175 bed
No 132 1,548 6.90 ab 13.5 48 10.6 145 d
No 140 1,590 6.66 abe 17.5 50 10.3 2.10 abc
No 142 1,626 6.96 ab 15.0 53 113 1.65 cd
ARy 1,413 6.56 16.0 49.4 10.3 2.09
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Breeding Mungbean for Synchronous Maturity by Gamma-radiation
Fans vedInm uag Twena magaTIn
UNARLD

@ = ﬁ & v & @ 4 o oy o VYo w o
dudguiluivnoesgn dniuSufuielediey 2 afs Tdhdude
@ il pd cJ ar {
wuf wma 1 Tawsidunun 60 Alause edfudfyldeunsoduiednld
¥ w4 e o S o
wsouiu Fadunaninszesnamsgavesinusauagiingaie uastlodigudnms
o ‘ o t s = o ot
fuper 2 ase  lumsnagevTuggudiwut mwiufndadenseay M, W
s cd o & S P o g A
nleFiFudifiufensad 2 idfioe 1-2 wesidud  TuvaeiiugiFoudiouiune
n':’ { s a o |
Asad 2 84 15-20 alesidud msnaanslugeny meWufawd iledidudify
o <& o o # i o
ifgaflnnisi 2 it 7-12 nlosidud 'Iwmzﬁ'wuﬁiﬂ“ vuiteu IiileSidusiiu
Faflansa 2 S 10-15 wlesiFud meRugRIe5Ia MASUTI-5 anawaﬂfrqqﬂ
f9 1,671 nn.degns eragyIdmsUsudye Tnemsmesafaunsamivas
mgnnsouy 8 ud Wamreudhdnvaznoesgnvasdudos W Ined s

Abstract

Mungbean is an unsynchronous maturity crop which must be
harvested at least twice. Mungbean variety SUT1 was irradiated with gamma
ray 60 Krad to improve for synchronous maturity. The observation was based
on the ripening period of the first and last pods and percentage of two harvests.
The experiment conducted in the dry season showed that selected irradiated
lines at M, gave the second harvest of only 1-2 %. Mungbean line M4SUTI-3
gave the highest yield of 1,671 kg/ha. It can be concluded that irradiation
breeding can increase synchronous maturity to some extent but cannot

completely improve indeterminate habit of the crop.

Keywords : Mungbean, mutation breeding, synchronous maturity.
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Effects of Powdery Mildew on Yield, Yield Components

and Seed Quality of Mungbeans”
Nucharee Tantanapornkul, Sophone Wongkaew and Paisan Laosuwan

Abstract

Powdery mildew caused by Ervsiphe polygoni D.C. is an important foliar
disease of mungbeans. An experiment was conducted over two seasons to evaluate the
loss due to the disease, using a split-plot design with the two main plots being with
and without the application of fungicide. Five mungbean varieties and lines were in
the sub-plots. Among these, one was highly resistant, one moderately resistant and
three were susceptible to the disease. The exper'z‘rﬁem showed that powdery mildew
reduced yield, seed weight per plant, seeds per plant, pods per plant and seed size by
26.21, 19.53, 33.22, 20.02, and 6.02 percent, respectively. It was also found that the
disease caused the reduction of seed germination, seedling vigor and weight of bean

sprout.

Keywords : Mungbean, powdery mildew, yield components, seed quality

Introduction

Powdery mildew caused by Erysiphe polygoni D.C. is an important fungal disease of mungbeans
(Vigna radiata (I.) Wilezek), It has been reported in mungbeans in many subtropical and tropical
countries including Australia, India, the Philippines, Korea, Thailand, Columbia, the U.S.A etc.
(Poehlman, 1991). The disease first appears on the leaves; in its advanced stage, stems and pods become
infected, resulting in yield loss. The disease reduced yield of mungbeans by between 21 and 40 percent
(Soria and Quebral, 1973) in the Phillippines and upto 40 percent in Taiwan (AVRDC, 1984}. In Thailand,
the disease has been found to infect mungbeans in the late rainy and dry seasons but the severest infection
is in the coel dry months. The loss due to the disease in the country has not been thoroughly evaluated.
The objective of this study was to investigate the effects of powdery mildew on yield, yield components

and quality of seeds for propagation and for sprouting.

Meterials and Methods

The experiment was conducted at Suranaree University of Technology, Nakhon
Ratchasima, Northeast Thailand during May 2001- November 2002. Five varieties and lines of
mungbeans including SUT4 (highly resistant to powdery mildew), VC3689A (moderately resistant),

(1) to be published in Suranaree J. Sci. Tech.



Chainat 60, Chainat 36 and VC3476A (susceptible to powdery mildew) were used in the study, The
experiment was conducted over two seasons: early rainy season (May — August, 2001) and dry cool
season (Nov 2001 — February 2002) using a split-plot design with four replications. The application
of a chemical control to the disease and non-application were the main plots and varieties and lines
of mungbeans were the sub-plots. In each sub-plot, mungbean variety or line was planted in four
rows which spaced 50 cm apart. The spacing between hills was 20 cm with 2 plants per hill. Seeds
of susceptible varieties and lines were mixed and planted around the plot to provide sources of
natural disease inoculum. Fertilizer formula NPK 12-24-12 was applied at the rate of 187 kg ha'.

The control of the disease was by application of benomyl [methyl 1- (butylcarbamoyl)-
benzimidazol-2-ylcarbamate 50% WP] which was applied weekly until the first harvest for the
disease control treatment. Weed control was made by the application of alachlor [2-ch10ro-2v,-6'-
diethyl-N-methoxymethyl) acetanilide 48% w/v EC] as a pre-emergence herbicide and hand
weeding was done afterwards as needed. Supplemental sprinkler irrigation was used if there was no
rain for more than 7 days. Insects were controlled by the application of carbosulfan (2-3-dihydro-2,
2 dimethyl- benzofuran-7-yl N (dibutylaminothio) N-methylcarbamate 20% w/v EC)

Characters measured were seed yield, yield components including seed weight per plant,
seeds per plant, pods per plant and seed size. Individual plants were scored for powdery mildew
response at 55 days after planting using the scoring system described by Young er al, (1993} as
follows : 1; no visible mycelial growth, 2; 1 — 25% foliage area covered by fungus; 3;26 — 50%
foliage covered, 4; 51 — 75% foliage covered, and 5; 76 — 100% foliage covered.

After harvest, seed samples of each variety and line taken from all four replications in the
sub-plot were mixed and kept at room temperature. This seed was tested in three replications of 100
seeds each, for germination two and ten months after harvest according to the method described by
ISTA (1999). The same stored seed was tested for seedling vigor using an accelerated aging test
and used for preparation of bean sprouts two and ten months afier storing using the procedure
described by Tsou er al. (1985).

Results and Discussion

The application of fungicide to mungbeans in an attempt to control powdery mildew
resulted in a difference in all characters indicating that chemical control was effective and that the
disease affected these characters of mungbeans either directly or indirectly (Table 1). Mungbean
varieties and lines were different in seed yield, yield components and scores for resistance to
powdery mildew, SUT4 and VC3689A were highly and moderately resistant to the disease,
respectively as they gave lower disease scores than others in both with and without applications of
fungicide (Table 2). The infection of susceptible varieties and lines was quite severe without the
disease control. This resulted in a statistical decrease in seed yield due to the disease. No yield loss

was found due to the disease for SUT4, the resistant variety, but the losses were high for
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susceptible ones, especially Chainat 36, SUT4 is known for resistance to the disease, as it was used
previously for breeding for resistance to powdery mildew (Chaitieng, 2002). The average yield loss
due to the disease over the two seasons, excluding the resistant variety (SUT4), was 26.21%.

The disease adversely affected all yield components of mungbeans including seed weight
per plant, number of seeds per plant, number of pods per plant and seed size (Table 3). The
reduction of these characters was low or not observed for SUT4 and VC3689A but high for Chainat
36, Chainat 60 and VC3476A. Among these characters, the number of seeds per pod was most
sensitive, whereas seed size was less sensitive to the disease. The reductions of these characters
were undoubtedly contributable to the reduction of seed yield..

The disease was found to reduce rates of seed germination, seedling vigor and weight of
bean sprout. The reduction of germination of susceptible varieties and lines ranged from 2.47 -
percent for Chainat 60 to 24.08 percent for Chainat 36. The adverse effect on the germination rate
was higher for the seed stored for ten months. This indicates that, for mungbean seed production,
effective means of disease cbntrol should be employed. A similar response was found for seedling
vigor. The reduction of seedling vigor was high for susceptible varieties and lines. If the affected
seed was stored for ten months, the reduction was as high as 70 percent for Chainat 36 compared
with the treated seed. The reduction in weight of mungbean sprouts obtained from affected seed
compared with treated seed of susceptible varieties and lines was in the range of 6.98 to 12.81
percent for the seed stored for two months. The reduction was very much higher for the seed stored
for ten months.

This study showed that powdery mildew adversely affected many characters of mungbean.
The reduction of seed yield might result from the effect of the disease on yield components. The
disease was also found to reduce the rate of seed germination, seedling vigor and weight of bean

sprouts.
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Table 1. Results from analysis of variance for effects of powdery mildew on different characters

of mungbeans tested over twe seasons.

Source df Seed Seed weight Seeds Pods Seed size  Disease
yield per plant  per plant per plant score
Season (S) 1 *% *k EE S *k Kk *
Chemical (T) 1 * % * %k % £33 * * 3k
SxT * ns * ns ns ns
Mungbean (M) 4 *E ns *% *k *k *E
SxM 4 * % #% *% ’ ®% #k ®
TxM 4 *k Kk ¥ %% & Aok
SxTxM 4 ns ns ns *x ns *
CV(D % 10.6 136 10.1 10.4 5.9 31.8
CV (M) % 11.1 9.6 9.5 7.5 5.1 22.2

* %% ng = significant at 0.05, 0.01 levels of probability and not significant, respectively

Table 2. Seed yield of mungbeans grown over two seasong affected by powdery mildew.

{2)

Variety/ Fungicidem Mean Difference Yield Disease score
Line with  without  Yield reduction  pyngicide Control
(kg/ha) (%)
SUT4 1,5376  1,533a 1,535 4 0.26 1.1 1.1
VC3689A 1,500b 1,386b 1,443 114%* 7.60 1.3 1.6
Chainat 36  1,886a 1,180c¢ 1,533 706%* 37.45 1.9 4.2
Chainat 60  1,450c 1,032c 1,241 4]18%* 28.83 1.5 39
VC3476A 1,579 1,090c 1,335 489** 30.97 i.8 3.9
Mean 1,500 1,244 1,417 26.21%

{1) Means followed by different letters are significantly different at 0.01 probability level according to DMRT
(2) ** = significantly different at 0.01 probability level according to Isd

{3) Mean of four susceptible varieties/lines
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Table 3. Percent of reduction of various characters of mungbeans affected by powdery mildew'".

Variety/ Seed wt Seeds Podsper Seed  Germination __ Seedling vigor Bean sprount
Line per plant perpods  plant  size 2 MAH : 10 MAH 2MAH 10 MAH?2 MAH 10 MAH
(%)
SUT4 0 5.88 0 0 3.26 5.13 11.86 10.26 4.17 8.87
VC3689A 4.65 16.72 10.55 359  B.89 LI 27.72 47.05 10.01 3246
Chainat 36 31.79 36.00 21.14 685 2408 32.26 14.89 70.60  12.81 3792
Chainat 60 16.36 39.09 15.88  3.07 247 11.60 30.77 24.00 737 2704
VC3476A  25.55 44 08 3250 1055 1114 29.73 35.18 57.14 698 3246
Mean"" 19.58 3322 2002 602 1164 2018 2705 49.69 929 3247

(1) Means of four susceptible varieties/lines

(2) MAH = months after harvest
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abstract

Cercospora leafspot is a common foliar disease of mungbeans. A study
was made using two resistant and five susceptible varieties and lines of mungbean to
evaluate the loss due to the disease. A split-plot design with four replications was
used; with and without application of fungicide were the main plots, varieties and
lines of mungbean were the sub-plots. It was found that the reduction of yield of
susceptible varieties and lines ranged from 26.95 to 34.38 percent. It was found also
that the disease affected seeds weight per plant, seeds per plant, pods per plant but

not seed size.
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Table 1. Results from analysis of variance of seed yield and other characters of mungbeans grown

over two seasons at Suranaree University of Technology

Sources of df  Yield Seed weight Seeds Pods Seed size  Disease

variation per plant perplant  per plant score
Seasons (S) 1 *E ek ns ** bk *%
Chemicals (T) 1 * *ok *® el ns *k
SxT i ns ns ns ns ] ns
Varieties (V) 4 *% *on *x * s *k >
SxV 4 ** E* ns ns ns *k
TxV 4 *% * o ok ns o
SxTxV 4 ns ns ns ns * 1s
CV(T)% 17.6 17.8 6.3 7.3 5.8 26.8
CV{(V)% 143 17.7 9.2 9.6 6.8 14.6

*, ** significant by different at 0.05 and 0.01 levels of probability; ns = non-significant

Table 2. Yield and other characters of mungbeans grown over two seasons'

2)

Var/line Yield Seed weight Seeds Pods Seed size Disease
per plant per plant per plant score
kg/rai g/plant no. no. 2/100 seeds Score
V4718 84g 24lg 1.1b 11.5e 4.95d 1.0f
SUT4 170e 5.90b 1L1b 13.6a 7.13b 2.0e
Chainat 60 141f 5.09f It.1b 12.6d 7.60a 3.le
Chainat 36 185¢ 5.60c 11.3a 13.4¢ 7.15b 34a
VC3476A 192b 5.59d 10.8d 12.6d 7.12b 2.6d
VC3689A 185d 5.27¢ 11.0¢ 12.6d 6.55¢ 34a
M5-5 210a 6.3% 11.1b 13.5b 7.76a 3.3b

3 . . . .
“" Means for yield and other characters except disease scores were obtained from disease control

treatment.
Means in the same column followed by different letters were significantly different at 0.01

probability level.



28

Table 3. Yield of mungbeans and the reduction caused by Cercospora leafspot.

Var/ling Response Fungicide Yield reduction

to Ieafspotm ; due to leafspot

with  without Difference”

SN (142778 ) SN (%)
V4718 R 84 83 Ins 1.20
SUT4 MR 170 167 3ns 1.76
Chainat 60 S 141 103 38%* 26.95
Chainat 36 S 185 124 61** 3297
VC3476A S 192 126 66+ 3438
VC3689A 3 185 123 59%* 32.41
M5-5 S 210 147 6%« 30.00

(1) R =Resistant, MR = moderately resistant, S = susceptible
{2} ns = not significant, ** = highly significant at 0.01 probability level
(3) lrai=0.16ha

Table 4. Reduction of yield components of mungbeans due to Cercospora leafspot

Var/line Seed weight Seeds Pods Seed size
per plant per plant per plant
%
V4718 11.20 2,90 0 0
SUT4 9.97 2.70 1.47 0
Chainat 60 33.20 2342 40.48 0
Chainat 36 25.54 28.31 41.79 0
VC3476A 27.73 23.15 38.09 8.50
VC3689A 32.45 24.54 40.48 0
M35-5 25.20 24.32 42.22 0
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Abstract

Early maturity varieties of sovbean which mature within 90 days is
suitable for integrating in present cropping system in Thailand. The research was
conducted to improve early varieties of soybean for large plant stature by backcross
breeding using early varieties Chiangmai 2, Nakhonsawan 1| and Sukhothai 2 as
recyrrent parents and a Long Juvenile variety, LJ4, as the donor parent. After three
backcrosess, selfing was made to obtain BC K, and lines were selected for high pods
per plant, large plant stature and high branches per plant. Afier the seed
multiplication, yield trials were made. Two outstanding lines for each set of
backeross tested in 2002 yielded higher or similar to respective recurremt parenis.
Buwt, in 2003, their yield did not differ. However, in 2004, their yield were higher
again. It can be concluded that lines LICM-BC--1, LICM-BC-2, LIN5S-BC-! and

LIN§S-BC-2 were outstanding lines and should be included in advanced yield trials.

Keyword : Early maturing soybean, long juvenile soybean, backeross breeding.
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Donor Parent (DP) Recurrent Parent (RP)
LJ4 X CMZ, NS1, §T2
(Late maturity and high pods per plant) (Eariy maturity and low pods per plant)

|

F, x RP
~

Field selection BCF, ®&—» BC/F, xRP

o

Field selection BC,F,® — BC,F,x RP

Field selection BC,F,

BC,F,
(Yield trial)
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