
 



 



 



 



 



Identification of Longan Varieties 

by Electrophoretic Method 

du"nn~ nlsyeu# iiozindd szildasa'" 
Panadda ~ a n j a n a ~  and Kesinee Ramingwong " 

Abstract : Identification was carried out on sixteen varieties and eight Daw clones of longan (Euphoria longana 

Lam.). These are Puenrnuang Lumphun, Kradook, Chompoo Nam, Chompoo, Soitong, Baihod, Biewkiew ChiangMai, 

Daengklom, Nampueng, Biewkiew Pasao, Haew, Puangtong, E-lueong, Kiew Pra In, Baidam, Puenmuang Nan, Daw 

Donchai, Daw Yoddaeng, Daw Yodkao, Daw Hom, Daw Kankaeng, Daw Kan-on, Daw Nan, Daw Tanoi. 

Electrophoretic method was used to determine isozyme pattems from mature leaves, using 0.05 M Tris-HC1 

buffer, pH 8.4 (150 mM NaCI, 10 mM cysteine, 1 mM ascorbic acid, I mM CaC12, ImM Na2EDTA, 2% nicotine). 

Polyacrylamide vertical slab gel electrophoresis was used at 8.5 per cent for peroxidase and 10 percent for acid 

phosphatase and esterase separation. It was found that sixteen longan varieties could be identified by peroxidase, acid 

phosphatase and esterase while eight Daw clones could be identified by peroxidase and acid phosphatase. Isozyme 

analysis showed banding pattems of 10, 10 and 3 bands for peroxidase, acid phosphatase and esterase, respectively. 

" nin?viw"m?u n~rz~n~nsuinni uni^?nuiRiu3a.1lwu' Rwlwu' sozoo 
' I  Department of Horticulture, Faculty of Agriculture, Chaing Mai University, Chiang Mai 50200, Thailand. 
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0.05 M Tris-HCI buffer, pH 8.4 (150 mM NaCI, 10 mM cysteine, 1 mM ascorbic acid, 1 mM CaCI2, 

1 mM Na2EDTA, 2% nicotine) ~~~w~~:FI?EII!u~ LQa l.4~41~ 8.5 ~dohGuRI dmiu !o Iv !v~  peroxidase LKi: 
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Hgure 1 Zymogram of peroxidase isozyme of sixteen longan varieties. 
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Figure 2 Zymogram of acid phosphatase isozyme of ten longan varieties. 
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Figure 3 Zymogram of esterase iso.zyme of two longan varieties. 
A = Puenmuang Lumphun B = Kradook C = Chompoo Nam D = Chomp00 E = Soitong F = Baihod G = Biewkiew ChiangMai 

H = Daengklom I = Nampueng J = Biewkiew Pasao K = Haew L = Puangtong M = E-lueong N = Kiew Pra In 0 = Baidam 

P = Puenmuang Nan 

Figure 4 Identical chart of sixteen longan varieties by peroxidase, acid phosphatase and esterase. 
A = Puenmuang Lumphun B = Kradook C = Chompoo Nam D = Chompoo E = Soitong F = Baihod 

G = Biewkiew ChiangMai H = Daengklom I = Nampueng J = Biewkiew Pasao K = Haew L = Puangtong 
M = E-lueohg N = Kiew Pra In 0 = Baidam P = Puenmuang Nan 
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Figure 5 Zymogram of peroxidase isozyme of eight Daw clones of longan. 
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Figure 6 Zymogram of acid phosphatase isozyme of six Daw clones of longan. 
Q = Daw Donchai R = Daw Yoddaeng S= Daw Yodkao T = Daw Horn U = Daw Kankaeng V= Daw Nan 

W = Daw Tanoi X = Daw Kan-on 

I peroxidase 

Figure 7 Identical chart of eight Daw clones of longan by peroxidase and acid phosphatase. 
Q = Daw Donchai R = Daw Yoddaeng S= Daw Yodkao T = Daw Horn U = Daw Kankaeng V= Daw Nan 

W = Daw Tanoi X - Daw Kan-on 
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Figure 8 Identification group of sixteen varieties and eight Daw clones of longan by 

peroxidase isozyme pattern. 
A = Puenmuang Lumphun B = Kradook C = Chompoo Nam D = Chompoo E = Soitong F = Baihod 
G = Biewkiew Chiang Mai H = Daengklom I = Nampueng J = Biewkiew Pasao K = Haew L = Puangtong 
M = E-lueong N = Kiew Pra In 0 = Baidam P = Puenmuang Nan Q = Daw Donchai R = Daw Yoddaeng 
S = Daw Yodkao T = Daw Hom U = Daw Kankaeng V = Daw Nan W = Daw Tanoi X = Daw Kan-on 
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Effect of Heat Treatment on Chilling Injury 

of Mango cv. Choke A-nan 

6-iuaa; a7zziitYa 1iaznGi1 qwi~i&zS 
Thanade Seerakaew and Danai Boonyakiat 

Abstract : Effect of heat treatment on chilling injury of mango cv. Choke A-nan was studied. Mango fruits were 

treated with hot air at 34 and 3 8 ' ~  for 24,48 or 72 hours prior to be stored at 5 ' ~  for 10,20 and 30 days. The results 

showed that mango stored at 5 ' ~  for 30 days showed symptoms of chilling injury which were darker skin than normal, 

surface pitting and more decay. Electrolyte leakage can be tised to determine the severity of chilling injury. The 

chilling injury mango had higher electrolyte leakage, lower level of total soluble solids, higher level of titratable acids, 

lower ability in changing skin and flesh colour, higher disease incidence and lower quality of fruit than the normal ripe- 

mango at 2 9 ~ .  Hot air treatment at 34OC for 24 or 48 hours and at 38° C for 24 hours prior to be stored at {C for 10 and 

20 days were able to reduce symptoms of chilling injury. However, the mango lost more weight and flesh firmness than 

untreated fruit. 

" nint ;~ i ,dm~u ~olzrno~sainmi uwiimuiA"PlrSus1wu' t3uslwd 50200 

Department of Horticulture, Faculty of Agriculture, Chaing Mai University, Chiang Mai 50200, Thailand. 
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Table 1 Electrolyte leakage (EL), total soluble solids (TSS), titratable acids (TA), flesh 

firmness and weight loss of mango fruits treated with hot air at 34 and 3 8 ' ~  

for 24,48 and 72 hours before storage at 4~ for 10,20 and 30 days and 

ripened at 25°C for 6 days. 

- - - - - - - - - -- -- - - -- 

Temperature Heat duration Storage time EL TSS T A Firmness Weight loss 

('c) (hours) (days) (yo) Cbrix) ?/') (k@ (=A) 

30 5332a 14.4% 2.63~ 0.43 b 22.76b 

Untreated mango fruits 10 36.04~ 16.9% 0.88~ 030c 15.74d 

(control) 20 43.14b 13.5% 1.09~ 0.49b 17.66~ 

30 60.350 13.20e 2.63a 0.21~ 19.20~ 

Normal-ripe mango fruits at 25 'C (check) 26.97e 17.60b 130c 031a 9.55e 

LSD 0.05 7.18 1.55 0.62 0.18 2.71 

CV (Yo) 1435 658 28.68 32.89 10.11 

Means within column followed by different superscript are significantly different at P < 0.05 
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Table 2 Effect of temperature, heat duration and storage time on electrolyte leakage (EL), 

total soluble solids (TSS), titratable acids (TA), flesh firmness and weight loss of 

mango fruits. 

Temperature EL TSS T A Firmness Weight loss 

( '~)(facta  1) (Yo) (brix) (%) (kg) (%) 

LSDoas 2.37* 0.4711s 0.1911s 0.0611s 0.9111s 

Heat duration EL TSS TA Firmness Weight loss 

(hours.)(factor 2) (%) (brix) ("4 (kg) 

24 2 9 3 6 ~  1835a 1.16~ 0.33~ 2130a 

LSD 2.91 0.57 0.23 0.08 1.12 

Storage time(days) EL TSS TA Firmness Weight loss 

(factor 3). (%) (b) (%) (kg) (%) 

10 28.83~ 17.00a 1.22b OA7a 17.19b 

factor 2 

factor 3 

l' Means within column followed by different superscript are significantly different at P-4.05 

*= significantly (Pa.05) 

ns= not significantly difference(Pa.05) 
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Propisochlor % M ~ ~ 0 l i i m 9  

Efficacy of Preemergence Propisochlor in Shallot 

w a f i  i ~ ~ o ~ o ~ n l w s a ' "  

Pornchai ~ u e a n ~ - ~ ~ a p o n ~ ' '  

Abstract : The study of the efficacy of preemergence herbicide propisochlor (2-chloro-N-(isopropoxy methy1-N- 

(2-ethyl-6-methylpheny1)-acetamide) for weed control in shallot was conducted at Chiang Mai University and Banhong, 

Lurnpun Province during August-December 1997. The herbicides were treated as preemergence to weed and shallot 

with knapsack sprayer, flat fan nozzle, in the spray volume of 80 Ilrai. At 1 day after application, rice straw was covered 

the soil for moisture conservation. It was indicated that annual grass weeds such as Elwine indica (L.)Gaerth., Digitaria 

adscendense H.B.K.Henr, Echinochloa colona (L.)Link and annual broadleaf weeds such as Ageratum conyzoides 

Linn., Cleome viscosa Linn, and Amaranthus spinosus Linn. were controlled very effectively by propisochlor applied 

at the rates more than 230.4 g ailrai. The use of propisochlor as preemergence to crop at the rates 1 15.2 up to 345.6 g 

ailrai showed no phytotoxicity symptom in shallot. The application of propisochlor for preemergence weed control 

could increase shallot yield up to 210-381% compared to non weeding plot. 

PI 1 un8afl8 : f l l 5 ~ f l M l d ~ ~ ~ ~ ~ n l ~ 9 1 ~ 9 f l l 5  propisochlor (2-chloro-N-(isopropoxy methyl-Ni2-ethyl-6-methylphenyl) 

-acetarnide) Iunirnauqu5d~iiuu(iou~onluwout~n~ !8iinirn~ao~~uwi~wuidul~u~1n0j aa: o. 61u'nrldq 
~.iiiqu rzwii~t~ou~~wi~1u-6'uainu 2540 i in ir iuair~~1i~~~1u~~u~~n8aun'~iut iuuazwiu~n'~ w%aun'awu 
t l ~ u  flat fan i i i d 3 u i P r 6  (spray volume) 80 iinrni ' n r l n u ~ m u w k m r d u n i r l n i  I iu 1Mimrnqudaq 

k h u r h ~ h a m ~ o i n l n n a i u ~ ' ~ d ~ u n a o a ~ ~ ~ n ~ r t w i : d n  ~anirnnaoswuiimr propisochlor ~ r i ~ % t d  230.4 

niumroonsn~l!i &.IIJ s r ~ d r : ~ n f m w ~ ~ ~ u u ~ u n i ~ n a u ~ u a " I I w " % ~ ~ t ~ u a  drrmnluunua-aiw$i 

" nin?riw"r15' ~loztnvmscnaai ~ ~ i ~ n u i t i . , ~ ~ ~ I w I i  L~UJIWI~ 50200 

Department of Agronomy, Faculty of Agriculture, Chiang Mai University,Chiang Mai 50200, Thailand. 



Wan)9€$1$ldnl (Eleusine indica (L.)Gaerth.) H $ I $ M U ~  (Digihria adscendense H.B.K.Henr.) l l~Z)9$lldn&f41~ , 

(Echinochloa colona (L.)Link.) bba~?%i%q~~~~ads~6n~'%un9d19~annlu~b~9nl~1nl (Ageratum conpoides Linn.) 
Y Y 

w " n d ~ l d ~ ~ 1 e o m e  viscosa Linn.) 6 b a ~ ~ n % ' ~ u ~ l d l u  (Amaranthus spinosus Linn.) f ~ l ~ $ # f l l S  propisochlor h'6169Lbd 

115.2 - 345.6 n f u n ~ r o o n ~ n f i i  ~ ~ ~ ~ d l ~ ~ ~ ~ u ~ f l 9 b L ~ f l 9 b l n l ~ l ~ ~ w " ~ 1 b b ~ ~ ~ l 9 ~ f l  u o n n ~ n 6 ~ . a * l u i l n n l ~ ~ ~  

propisochlor ~ d ~ m u ~ u i ~ i ~ ~ ~ u u r i o ~ ~ o n l ~ ~ o u n ~ a r n u ~ s n ~ ~ u a a w a " ~ ~ ~  210-381% ~uuiiunrnrrd 
"a~nlsfil~fla".aW"% 

Key words : preemergence herbicide, propisochlor, shallot. 
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d 5 ~ h ~ ~ ~ r b 4 ~ 1 5 6 1 o ' ~ a ' V w " V  d5nnnn'bwbn propiroehlor ~ U H ~ U I I E ~ ~  
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oxyfluorfen &%I 172.8 + 23.5 
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M$I;UU~~ (Digitaria adscendense H.B.K.Henr.) 
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Table 1 Eff~cacy of preemergence herbicides for annual grass weed control in shallot 

(Location I). 

Rate 14 DAA" 28 DAA" 42 DAA" 
Herbicide 

gailrai ELI DIA ECO ELI DIA ECO ELI DIA ECO 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Alachlor 

Oxylluorfen 

Propisochior + 
Oxyfluorfen 

Hand weeding 

Non weeding 

DAA : Days after application 

Control Rating : 0 = No control, 10 = Completely control 

Annual grass weeds : ELI = Elmine indica (L.)Gaerth., 

DIA = Digitaria adwendense H.B.K.Henr.. 

ECO = Echinochloa colona (L.)Link. 

Table 2 Efficacy of preemergence herbicides for annual grass weed control in shallot 

(Location 11). 

Herbicide Rate 14 DAA" 28 DAA' 42 DAA' 

gailrai ELI DIA ECO ELI DIA ECO ELI DIA ECO 

Propisochlor 115.2 8 3  9 3  9 3  8.1 9.0 9.0 6 3  8.5 7.5 

Propisochlor 172.8 9.0 9 3  9 3  9.0 9 3  9.0 7 3  8.6 7.8 

Propisochlor 230.4 9.8 9.9 9.9 9 3  9.5 9.6 9.0 9 3  9.0 

Propisochlor 285.0 9.8 9.9 10.0 9.8 9.8 9.8 9.5 9.6 9.8 

Propisochlor 345.6 10.0 10.0 10.0 9.8 10.0 9.8 9.6 9.6 9.8 

Alachlor 240.0 9.5 9 3  10.0 8.9 8 3  8.5 8.0 8.0 8 3  

Oxyfluorfen 47.0 9.0 9.0 9.0 7.8 8.0 8.0 7.0 6.8 6.8 

Propisochlor + 172.8+ 9.0 9.0 9.0 7.8 8.0 8.0 7.0 6.8 6.8 

Oxyfluorfen 23.5 

Hand weeding 

Non weeding 

"DAA : Days after application 

Control Rating : 0 = No control. 10 = Completely control 

Annual grass weeds : ELI = Eleusine indica (L.)Gaerth., 

DIA = Digitatin adwendense H.B.K.Henr., 

ECO = Echinochloa colona (L.)Link. 
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Table 3 Efficacy of preemergence herbicides for annual broadleaf weed control in shallot 

(Location I). 

Rate 14 DAA" 28 DAA" 42 DAA" 
Herbicide 

g aih-ai AGC AMS AGC AMS AGC AMS 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Alachlor 

Oxyfluorfen 

Propisochlor + 
Oxyfluorfen 

Hand weeding 

Non weedine 

DAA : Days after application 

Control Rating : 0 = No control. 10 = Completely control 

Annual broadleaf weeds: AGC = Ageratum con.vzoides Linn., 

AMS = Amarnathus spimsus Linn. 



Table 4 : Efficacy of preemergence herbicides for annual broadleaf weed control in shallot 

(Location 11). 

Rate 14 DAA' 28 DAA' 42 DAA" 
Herbicide 

g ailrpi CLV AMS CLV AMS CLV AMS 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Alachlor 

Oxyfluorfen 

Propisochlor + 
Oxyfluorfen 

Hand weeding 

Non weeding 

' DAA : Days after application 

Control Rating : 0 = No control, 10 = Completely control 

Annual broadleaf weeds : CLV = CIeome v ~ c o s a  Linn., 

AMS = Amaranthus spinosus Linn. 
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Table 5 Effect of preemergence herbicides on annual grass weed density and dry weight per 

0.25 sq.m. at 30 d,ays after application (Location I). 

Rate NoA.25 m2 gl0.25 m' 
Herbicide 

g ailrai ELI Dl A ECO ELI Dl A ECO 

Propisochlor 115.2 1 3  bc 1 3  c 1 3  c 10.8 c 3.7 bc 12.1 c 

Propisochlor 172.8 1.0 bc 1.3 c 1 3  c 7.0 cd 1.6 bc 105 cd 

Propisochlor 230.4 0 c 0 d 0 c 0 cd 0 bc 0 e 

Propisochlor 285.0 0 c 0 d 0 c 0 d 0.5 c 0 e 

Propisochlor 345.6 0 c 0 d 0 c 0 d 0 3  c 0 e 

Alachlor 240.0 1 3  bc 1.0 cd 3.0 b 11.9 d 2.6 bc 13.8 cd 

Oxyfluorfen 47.0 3 3  b 3 3  b 4.3 b 21.1 c 6.4 b 23.5 b 

Propisochlor + 172.8+ 1 3  bc 1.3 c 1.0 c 8.8 d 2.0 bc 6.9 d 

Oxyfluorfen 23.5 

Hand weeding 0 c 0 d 0 c 0 d 0 c 0 e 

Non weeding 24.0 a 223 a 9.7 a 963 a 48.5 a 81.0 a 

C.V. 42.57% 20.57% 43.58% 33.26% 45.23% 15.63% 

Annual grass weeds : ELI = Eleusine indica (L.)Gaerth., 

DIA = Digitaria adscendense H.B.K.Hem., 

ECO = Echinochloa colona (L.)Link. 

Table 6 Effect of preemergence herbicides on annual grass weed density and dry weight 

per 0.25 sq.m. at 30 dais after application (Location 11). 

Rate 
Herbicide 

NoJO.25 m' g10.25 m' 

g ai/rai ELI DIA ECO ELI Dl A ECO 

Propisochlor 115.2 2.0 cd 1 3  c 1 3  c 11.9 cd 8.9 c 9.8 c 

Propisochlor 172.8 1 3  d 0.7 d 1.0 c 6.8 e 5.1 c-e 6.7 c 

Propisochlor 230.4 1.0 de 0.3 d 0 d 3.8 f 2.2 de 0 d 

Propisochlor . 285.0 0 e 0 d 0 d 0 g 0 e 0 d 

Propisochlor 345.6 0 e 0 d 0 d 0 g 0 e 0 d 

Alachlor 240.0 2.7 bc 3.7 b 3.7 b 14.2 c 21.5 b q.7 b 

Oxyfluorfen 47.0 3.7 b 3 3  bc 4.0 b 18.7 b 21.1 b 27.6 b 

Propisochlor + 172.8+ 1 3  d 1 3  cd 1.3 c 10.0 d 8 3  cd 8.7 c 

Oxyfluorfen 23.5 

Hand weeding -0 e 0 d 0 d 0 g 0 e 0 d 

Non weeding -11.7 a 13.7 a 12.7 a 52.0 a 72.9 a 86.0 a 

C.V. 29.66% 51.86% 22.54% 1333% 28.06% 22.11% 

Annual grass weeds : ELI = Eleusine indica (L.)Gaerth., 

DIA = Digitaria adwendense H.B.K.Henr., 

ECO = Echinochloa colona (L.)Link. 



Table 7 Effect of preemergence herbicides on annual broadleaf weed density and dry 

weight per 0.25 sq.m. at 30 days after application (Location I). 

Rate NoJ0.25 m' g/035 m' 
Herbicide 

g aVrd AGC AMS AGC AMS 

Propisochlor 115.2 3.7 d 4.0 cd 4.5 cd 113 c 

Propisochlor 172.8 1 3  e 2.3 de 2.7 de 5.2 d 

Propisochlor 230.4 1.0 ef 0.7 ef 1.5 de 3.8 de 

Propisochlor 285.0 0.7 f 0 f 1.1 de 0 e 

Propisochlor 345.6 0.3 f 0 f 0.6 de 0 e 

Alachlor 240.0 9.0 b 8.0 b 9.5 b 17.1 b 

Oxyfluorfen 47.0 7 3  c 5.0 c 7.4 be 14.9 be 

Propisochlor + 172.8+ 8 3  be 8.0 b 8.9 b 15.2 be 

Oxyfluorfen 23.5 

Hand weeding 0 f 0 f 0 e 0 e 

Non weedlng 17.1 a 20.0 a 69.6 a 40.9 a 

C.V. 14.96% 23.41% 39.45% 20.82% 

Annual broableaf weeds : AGC =Ageratum conyzaides Linn., 

AMS = Ammnathur spinoslcs Linn. 

Table 8 Effect of preemergence herbicides on annual broadleaf weed density and dry 

weight per 0.25 sq.m. at 30 days after application (Location II). 

Rate NoJ0.25 m' gm.25 my 
Herbicide - 

g ailrai AGC AMS AGC AMS 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Propisochlor 

Alachlor 

Oxyfluorfen 

Propisochlor + 

Oxyfluorfen 

Hand weeding 

Non weeding 

2.8 W 

1.4 b-d 

0.9 cd 

0 d 

0 d 

5 3 b  

3.5 W 

4.6 be 

2.6 b-d 

2.2 b-d 

1.2 cd 

0.5 d 

0.2 d 

5.4 b 

0.7 cd 

4 3  be 

C.V. 42.28% 2635% 61.87% 65.16% 

Annual bmableaf weeds : AGC =Ageratum conyzoides Linn., 

AMS = Amaranthur spinosus Linn. 
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Table 9 Effect of preemergence herbicides on phytotoxicity and yield of shallot (Location I). 

Rate ~hytotoxicity" Shallot yield 
Herbicide 

g aih-ai 7 - 42 DAAY kg/rai O/O increasedY 

Propisochlor 115.2 0 1,917 d 128 

Propisochlor 172.8 0 2,224 c 153 

Propisochlor 230.4 0 2,516 b 187 

Propieoehlor 285.0 0 2,602 ab 196 

Propisochlor 345.6 0 2,716 ab 210 

Ahchlor 240.0 0 1,815 d 107 

Oxyfluorfen 47.0 0 1,818 d 119 

Propisochlor + 172.8+ 0 2,553 ab 189 

Oxyfluorfen 23.5 

Hand weeding 2,811 a 220 

Non weeding 878 c 0 

C.V. 7.11% 

'/ Phytotoxicity : 0 =Normal, 10 = Completely killed. 

" DAA : Days a& application. 

"% Increased : Compared to non weeding plot. 

Table 10 Effect of preemergence herbicides on phytotoxicity and yield of shallot (Location n). 

Rate ~hytotox ic i t~"  Shallot yield 
Herbicide 

g ailrai 7 - 42 DAAY kg/rai O/O increasedy 

Propisochior 115.2 0 1,729 c 146 

Propisochlor 172.8 0 2,020 d 222 

Propisochlor 230.4 ' 0 2,550 c 307 

Propisochlor 285.0 0 

Propisochlor 345.6 0 

Alachlor 240.0 0 

Oxyfluorfen 47.0 0 

Propisochlor + 172.8+ 0 

Oxyfluorfen 23.5 

Hand weeding 3,144 a 401 

Non weeding 627 f 0 

C.V. 4.54% 
-- 

I' Phytotoxicity : 0 =Normal, I0 = Completely killed. 

' DAA : Days after application. 

"'% Increased : Compared to non weeding plot. 
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Effect of Certain Weed Managements 

on Yield of Corn (Zea mays) 

wa& rm30se7n~w~a'" 

Pornchai ~ u e a n ~ - a - ~ a ~ o n ~ ' /  

Abstract : Field experiment was conducted at Faculty of Agriculture, Chiang Mai University during July - October 

1997. The objective of this study was to assess the efficiency of certain weed control methods on yield of corn (var. 

Suwan#3). The method of hand weeding 1 time at 15 days after planting could increase yield of corn 29.0% when 

compared to non weeding plot. The following of hand weeding at 30 days after planting gave higher yield 63.0%. 

However the following of hand weeding at 45 days after planting could increase yeild 75.8%. The application of 

preemergence herbicide propisochlor (2-chloro-N-(isopropoxy methyl-N-(2-ethyl-6-methylpheny1)-acetame) 172.8 

g ai/rai provided 37.1% higher yield of corn. The application of propisochlor and following with hand weeding at 45 

days after planting was able to increase yield 57.2%. The application of propisochlor as preemergence herbicide and 

following with non-selective postemergence herbicide paraquat (1, 11-dimethyl-4,4/-bipyridinium ion) 1 10.4 g ai/rai at 

45 days after planting could increase yield up to 45.9%. The application of paraquat alone 1 time at 45 days after 

planting for postemergence weed control showed higher yield of corn 28.8%. It was also found that the non weeding 

plot gave yield of corn only 327.83 kgtrai. 

" nin'iriirli na:~n~olsaiaols' uwi'inui6ui4u.rIwli sozoo 

" D m e n t  of Agronomy, Faculty of Agriculture, Chiang Mai University. Chaing Mai 50200, Thailand. 
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Table 2 Effect of weed managements on annual broadleaf weed density in corn. 

~o.weedl0.25m' 

Weed management 14DAP 21DAP 28DAP 35DAP 42DAP 

Hand weeding 15 DAP 21.7 b 10.0 be 

Hand weeding 15,3O DAP 26.7 b 14.7 b 

Hand weeding 15,30,45 DAP 23.7 b 17.0 b 

Propisoehlor 1.7 c 4.3 c 

Propisochlor + Hand weeding 45 DAP 0.7 c 2.3 c 

Propisochlor + Paraquat 45 DAP 1.7 c 3.0 c 

Paraquat 45 DAP 65.0 a 66.7 a 

Non weeding 63.0 a 67.7 a 

C.V. 10.04% 11.91% 

DAP : Days after planting. 

Annual broadleaf weeds : Physalh minima L., Amaranthus spinosus Linn.. Amaranthus viridis Linn., 

Cleome vircosa Linn., Ageratwn conyzoides Linn 
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Table 3 Effect of weed managements on weed dry weight at 30 days after planting. 

Weed management Grass weed Broadleaf weed 

g/0.25m' %~educed" g10.25m' %Reduced 

Hand weeding 15 DAP 15.86 bc 85.87 4.58 b 84.27 

Hand weeding 15.30 DAP 14.59 b 87.00 4.64 b 84.06 

Hand weeding 15,30,45 DAP 13.56 b 87.92 4.15 b 85.74 

Propisochlor 2.08 c 99.1 1 1.23 c 95.78 

Propisochlor + Hand weeding 45 DAP 1.30 c 98.15 8.86 c 97.05 

Propisochlor + Paraquat 45 DAP 1.49 c 98.67 0.65 c 97.77 

Paraquat 45 DAP 109.97 a 2.01 27.65 a 5.01 

Non weeding 112.23 a 0 29.1 1 a 0 

C.V. 20.14% 13.12% 

" %Reduced : Compared to non weeding plot. 

DAP : Days after planting. 

Annual grass weeds : Digitaria udscendens H.B.K. Henr., Eleusine indica (L.) Gaerth., Echinochloa colona (L.)Link., 

Dactyloctenium aegvptium (L.)P.Beauv.. 

Annual broadleaf weeds : Physalir minima L.. Amamthus spinosus Linn., Amaranthus viridis Linn.,Cleome viscosa Linn., 

Ageratum conyzoides Linn. 

Table 4 Effect of weed managements on yield and yield component of corn. 

Weed management lOOSeed wt. Seedslear Yield 

(@ kg/rai %increasedi' 

Hand weeding 15 DAP 30.51 ns 360.24 c 422.98 e 29.0 

Hand weeding 15,30 DAP 3032 467.54 a 534.37 a b  63.0 

Hand weeding 15,30,45 DAP 32.42 468.03 a 576.18 a 75.8 

Propisochlor 3330 366.69 be 449.57 de 37.1 

Propisochlor + Hand weeding 45 DAP 3030 439.65 ab 515.27 bc 57.2 

Propisochlor +Paraquat 45 DAP 33.37 376.68 bc 478.15 cd 45.9 

Paraquat 45 DAP 33.27 314.99 cd 422.31 e 28.8 

Non weeding 28.45 270.87 d 327.83 f 0 

C.V. 8.73% 1139% 15.17% 

' Y01ncreased : Compared to non weeding plot. 

DAP : Days after planting. 
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Study on Cover Crop Potential in Arabica Coffee 

u i ~  ifuii&uu-anw.ru' yryu~"sa.- r a k  neliuiuriw 
Narit ~ i m ~ a m "  Varapong ~oonma'/and Chawalit ~ o r s a r n ~ h a n ~  

Abstract : Effect of cover crop species on plant growth and soil condition were studied on red kidney bean 

(Phaseolus vulgaris L.) , black bean (Vigna unguiculata), lab lab bean (Phaseolus lima) and Centrosema pubescens 

Benth. All cover crops were grown in plantation of arabica coffee mixed with perennial h i t  trees at Chiang Mai. The 

result showed that ; after 2 years experimental period, coffee with black bean performed maximum growth i.e. height 

increment, no. of primary branches and canopy diameter which was better than coffee - lab lab bean plot. They were 

significantly higher than control in which pure standing of coffee was used without ground coverage. Concerning 

physiological effect : lab lab bean resulted in maximum chlorophyll and nitrogen content of coffee leaves. However, 

average leaf area of coffee in coffee - black bean was the highest and significantly different from control. 

Considering growth of cover crop ; black bean shows maximum ratio of fresh and dry weight per unit area. 

Soil structure in plots with cover crops had better performance in erosion prevention and soil moisture content comparing 

with plot in absence of coverage. Although soil organic matter content showed tendency to increase but the 

difference was statistically insignificant. 

1' ~ ~ s s n i s ~ u A ~ u i r n z ~ ' ~ u i n i ~ ~ ~ l u u i g s  na=~nunaaiami uwi~nuit~u~~us~wri 50200 

" Highland Coffee Research and Development Centre, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand. 

" aoi~?o'uua:~u~neusu~nunsdg.~ nole~numsffian; uwi5nuiQiPwIwri so200 

" Highland Agricultural Research and Training Station , Faculty of Agriculture, C h i g  Mai University, Chiang Mai 50200, Thailand. 
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unrnuiuliuorjdoadia nupioiutai nuuk 
unznquZusdianias (Parr et al., 1990) 

9 

aq~tnmmr (2527) ndiaii tdoaain 
a ' d  
w u n B a d a u l n ~ ~ 8 u t u m ~ n u m s ~ i d u  

4 9, w'amrrgnhl~qnnqu~uoamoat8ua~nd 
niuisnnurl&aI#G tniu 6aa In~n  unr 
nl??WIlpll (Siratro : Macroptilium 

atropurpureum) ~uumrd~uimP(Itnmur (2526) 

fiinisnnnsswuii nisnquSwuosQaniu 
6a twos i~u  ~tarkani%s%dlnt~uulojt~mn~iaEu 
l u q ~ d u  npikaniunquiiul~~lu iaaq91~a'a 

(fuainu - tuuiuu) ds ingi i  nquGulA 
, I 

dsruim 10 - 20% masn3bumriQatwosiGu 
d 9, ~mrnilsldlnt<uu tt#amiutmziiilqni~nnuou 

'4' ~"n~6ubuuW'od8u?~ijuAulmu~~dwir~wosiGu 
2 d ~aniut8uw"a~7~3dnvmrtnitaouuul~~luZu 

qnninuoalnu pmnpu'muirnuorjsrniia 
12.8 - 25.6 saaitalrnlGun (aiguold, 2522) 

t l l~%'k<f l l !%~~i  (Coflee arabica var eatimor) 

l i i o i y  12 ~Zou szurdqn 2 x 2 turns lutldna 
' A B a  

Riirnr~~niauEuiubuiiue qauszu:dgn l ox  10 
' a 4 4  

tuns luw"uwnunaiunin$udsruim 20 

idsit%u6 
u. bnquiiu lCiltti &attlpu ( ~ n - 1 ~  

limo) 'k3ltFI.l~ mq (Phaseolus vulgaris L.) 

Qa$u A I (Vigna unguiculata) ctnrt5aaiu 
(Centrosema pubescens Benth) 

n i s a i s ~ ~ w u n i s ~ n n r i ~ ~ u t 8 u ~ ~ u u  
Randomized Complete Block Design f! 4 41 

44 01 4 

(&a:: 5 6) s nsruaafiau 
1. nittd~dialiha 

2. nittd + &aunawnaa 

3. nitid + iattePu 

4. nittd + $a+~rii 
5. niitd + ianiu 

6. niitd + ianiu + katlnannaa 

7. nind + 6an1u + kattePu 

s. niad + Caniu + n'aiurii 



I. maaa5yaSp1Fp1uesn'uniaad 
4 2  A' 

1.1 naiuqmoaiuniiidwiwuuu 

na"9ainiiniswaaoa14 3 Y wuii 
nssu?i;f/dpnniiidiaun"u karju~ia::lX 

4 2  A' 
n.nuqaniwuuuuiniqm 30 67.17 iaukums 

9 9  01 

~ a 1 r i ~ i m n s i i a o ~ i a S o d " u ~ i ~ ~ w i a ~ o m n u  
94 4 n.rsuaa~dgnmiidiaun"u$aiid~, i?uriu 

iYaaiuiiaz5aiidZ, iaufiu6aaiobbazdaitaa, 
+aufiu&aiala:i?a~uii ila:~iauriui?aaiu 

99 01 ~~ozi~mnsiiaodiaS3uaSi~~wiaaomnunaiuqa 
uoan'uniiididgoiaun"ukabbmq i iazidpn 
0dla&J? ( ~ l l l a i  1) 

1.2 &31191~9i 1 9189&~nlild 

na"a~ini in iswmaoal43 3 Q i A i  
d A' 

nisiwuuuuosiiuauiabivua~ 1 ioiuuii ims 
9 

?inn-wd wuii nssu?+mrdpnmi~diaufiu 

kaduiiaz18iiuaudaliuuqi 1 i8iuq.r 
dqmn"o 32.3 d a  iiaz~~mndiaodiaiod"uaSi~qn"u 
nrsu?i;rnrdpndu 9 unlfunirdpnniild 

i a ~ r i u k a ~ t d e  Tmunrsufi;mrdgnnil~d 
0dlti~~?~%1~il~3~k9bi91Od9~ 1 d0&¶4iudlqmf8 

19.3 i a  (snnai 1) 

1.3 i#udirju&aitwsarjuuoa~uni~~d 
i f Ioi inirwaaoa18 3 3 wuii 

nrsu?iimr~pnmiidiaun"uka@uii s z l X  

i#ud~~uLaiawravjuuoaiuniiidqa~~a L 
B 

91.97 ic110dsll.JFl9 ~ 9 b b ~ n ~ l 9 0 d 1 9 8 o d " ~ ~ l ~ ~  

wiaa5s n"Prnssu5Snisdpnniiidodia~ua 
(misiai 1) ~munrsu?~nirdpnniidodiai~ua 
~::l8o'mrinir~Wiuv~ai#udiquU(na1avoa 
wsa~ul iou iqm 38 56.25 iwukums 



Table 1 Effect of cover crop on height increase ,number of primary branch and canopy 

diameter of coffee tree after 3 years of experiment. 

Treatment Height(cm) Primary branch(no) Canopydiameter(cm) 

coffee 

coffa+kidney bean 

coffee+lab lab bean 

coffee+vigna bean 

coffee+centrosema+kidney bean 60.80 a 24.17 c 75.88 abc 

coffee+centrosema+lab lab bean 61.40 a 26.00 bc 83.88 a 

coffee+centrosema+vlpa bean 58.13 a 25.63 bc 80.15 b 

LSD,ns 10.051 4.74 20.64 

C.V. (YO) 38.36 37.38 36.09 

a. slawisar"aa?waiussKpdnit~d 

2.1 d?uiolnasls9a6sauniuIuI'~1 
oinnis Jirsi%unitadvoattiaz 

nssu%ui.iiinisi~nsizps"~i d?uiolnao%s9aad 
sau~&ain.iiiniswmaoa1& 3'3 wuii 1'~lnittd 

i ! i o ~ n n s s u i i i d ~ n i a u f i u X a t t n ~ ~  QIIX 
d?uiolnnolr9aadgaiq~$a 84.63 luksnfu 
ismisiat~~uStums ttnndiaoiiaiGu8igqwia 

4d 4 aiS iiunrs~aand~nnittdoriiatZua ttazidpn 

iauiiuiatt~a Iuuolzinrsuii;n~rn~~nnittd 
oiiaaZua ozid?uiolnno1s9aa"doudq~ 
45.53 Iulnsn?udoaisiat~u~tums ( P I I ~ I ~ ~  2) 

2.2 d?~it~1ulmsreuIuIu 
wuii nirdpnrntldiauiiukatt~p, 

~a t f l~n"an~u~ 'uoz lXd?u io l lu lnsa~u  
d d  d L 8  

l u ~ n n i t d g a d ~ ~ h  2.14 1do41~~un ~~i(ttnnd-19 
a- 01 ad a oiiaiGuaSi~qwiaanmnunssuaaou q l ~ u  

-a annisdpnnitldiaun"FIkaaiu itnzXa*julii 

n'unisdpn mudiauriuo'avju4ioiiaaZua 
~ z i d ? u ~ o l h l m s t o u s s a a a u ~ n ~ u d ~ ~ ' ~ ~  
~uuolz An~sd~nni t td t~uaoi ia l i iuaaz i j  
d?uioruoa!u1mstru1u1'FIili~~~8 1.71 

tdoit$u6 ttazttmndiaociitijGudi~qwiaa~~ 
oinyn q nssu%(misiai 2) 



Table 2 Total nitrogen concentration and total chlorophyll content in coffee leaf from 

various cultural practices. 

Treatment Total nitrogen concentration (%) Total chlorophyll content 

(g.cm-' ) 

coffee 1 .71~ 43.53~ 

coffee+kidney bean 1.86d 5633bc 

wffee+lab lab bean 2.14a 84.63a 

coffee+vigna bean 1.97bc 72.97b 

coffee+centrosema+kidney bean 1.94bcd Q9.83abc 

eaffee+centrosema+lab lab bean 1.90cd Q7.83abc 

coffee+centrosema+vigna bean Z.02b 61.22abc 

L S D ~ ~ . ~  0.089 24.42 

C.V. (%) 20.96 30.53 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


