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Figure 5.1 Shoot length of Mimosa mnvisa when grown wath nce accessions
at dfferent stages of nce Data are the mean with standard

errors of four rephcates



Picture 5.1 Additive effects between allaelopathy and compsetition in Mimosa invisa

plants when grown with 30-day non-allelopathic rice accession (BWSD

25).
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Figure 5.2 Total dry weight per plant of Mimosa invisa when grown with rice
accessions at different stages of rice. Data are the mean with standard

errors of four replicates.
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Figure 5.3 Number of leaves of Mimosa invisa when grown with rice

accessions at different stages of growth. Data are the mean with

standard errors of four replicates.



8. PHYSIOLOGICAL CHARACTERISTICS OF FOUR ALLELOPATHIC
UPLAND RICE ACCESSIONS

At tillering stage, photosynthetic assimilationin the first and second leaf of
four selected accessions were not significantty different. The photosynthetic
carbon assimilation in the first leaf of BWSD 16, BWSD 19, BWSD 22 and
BWSD 25 were 9.05, 10.56, 9.09, and 12.63 (tamole CO, m’2 3'1), respectively
(Table 6.1).. Likewise, chlorophyll contents of those four accessions were
similar. However, photosynthesis and chlorophyll content in non-allelopathic
accession, BWSD 25, were slightly higher than all three allelopathic accessions
BWSD 16, BWSD 19 and BWSD 22.

Photosynthetic assimilation in flag leaf of all four accessions were
increased with a range of light intensity (100, 200, 500, 100G, 1500 and 2,000 i
mole photon e s-1) (Figure 6.1). The maximum photosynthetic rates were
shown at 1,000 mole photon m> s of light intensity. Although BWSD 19 and
BWSD 25 had a slightly greater photosynthetic rate than BWSD 16 and BWSD
22, it was unlikely to state that photosynthesis was responsible for allelopathic

activity.
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Table 6.1 Photosynthetic rate (1/moleCO, m~ s ) and chlorophyll content (spad unit)

four selected rice accessions at light intensity of 1500 umole m” s’ Data

are the mean of four measurements.

*NS = No significant difference at p< 0.05

Accession No. Photosynthesis Chlorophyll content
(L4moleCO, m”s™)
1% leaf 2" leaf 1% leaf 2" leaf
BWSD 16 9.05 10.04 34.1 344
BWSD 19 10.56 15.07 22.8 27.3
BWSD 22 9.09 12.08 28.4 31.1
BWSD 25 12.63 15.93 35.9 30.8
NS~ NS NS NS




e

20 -
—m— BWSD#16
E —m— BWSD#19
= 15 & BWSD#22
E —m— BWSD#25
‘@
7 /]
-~
S 10 -
=
}
~
=
=
> 5
i —
~b
=
>
o
=
ﬂ_‘ 0 T T T 8
0 500 1000 1500 2000

Light intensity

Figure 6.1 Change in photosynthetic carbon assimilation (fsmole COzm'z.s'1) with a
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Annex 1 List of upland nce accessions from Rice Germplasm Bank of Thailand.

[No | GS No
-
| 1 | 1115
1
2 1376
4
3 1376
-1
4 1380
o 4 _
5 1382
N | o= ey
6 1397
v + - -
7 1399
8 | 1400
9 1402
| 10 1402
ol
11 1404
t ——t
12 1404
| +
13 1405
| L
14 1406
S -
15 1406
16 1407
17 1407
18 1412
19 1419
20 1452

Name
JAO HAWM“
MAHK HUA
MAHK HUA
PONG LUE
PRAE GAM
LEUM WANG
HUA HAWK

DAW MAHNAM
DAW KHAO
DAW KHAQO

FPAE

PAE

HAO

HAO

HAO

HAO

HAO

GAHB ZAHNG

LONG

DAWK PUD

Type®

NG

G

District

Province
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21 1452 DAWK PUD G
22 1463 DAW YAHNG G
23 1469 GAHB ZAHNG G
24 1476 DAW DAENG G
25 1480 DAW KHAO G
26 1499 PAE G
27 1500 LAI LUANG G
28 1776 GLUM DAM NG
29 1778 HAOC G
30 1779 SEW NG
31 1780 DAW DAM G
32 1790 DAW MAKHEUA G
33 1794 DAW GAI KHAO NG
34 1802 GAlI TERNG NG
35 1805 SIM NG
36 1807 PAE G
37 1812 DAM G
38 1817 SEW G
39 1812 PRAE DAENG G
40 1820 DAENG NG
41 1850 HOK LAl G
42 1905 DAM MALED LEK NG
43 1911 DAWK DAWM NG
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44 | 1917 DAENG NG
45 | 1934 GRAI KHAO NG
46 | 1941 DAWK MAHK NG
47 | 1942 BAO HAWM NG
48 | 1944 DAWK MUD NG
49 | 1947 DAWK PA-YAWM NG
50 | 2328 | MALAGKIT SUNGSONG | G
(HB 434)
51 | 2497 DAWK DAWM NG
52 | 2581 MA NAM 1 G
53 | 2690 DAWK MAI NG
54 | 2904 KING LAW NG
55 | 3116 SEA MAEJAN G
56 | 3123 DAENG G
57 | 3124 KHAO G
58 | 3144 HAO G
59 | 3154 DAW HAI G
60 | 3175 KHAO' LAW G
61 | 3188 IT KHAO G
62 | 3192 DAW TAWNG G
63 | 3197 KHAO PAE G
64 | 3216 CHANG SAEN G
65 = 3218 | KHAO' PRAE MALED YAl | G
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66 3219 HAO G
67 3234 STAINLESS G
68 3277 HAO GAEN KHAO G
69 3283 E-NAWN DAM G
70 3291 PAN PAE G
71 3310 NO NAME G
72 3311 NO NAME G
73 3315 GAEN DAENG G
74 3400 KHAO LAM PUENG NG
75 3459 KHAQO RAI NG
76 3605 HAO G
77 3606 PAE G
78 3656 LEUANG YAI RAI NG
79 3663 KHAQ' TAI NG
80 3669 LEUANG YAI NG
81 3706 GAM DAD RAI NG
82 3709 LEUANG TAWNG RAI NG
83 3715 KHI MEUANG NAWK RAI | NG
84 3717 KHAO' S| NUAN NG
85 3762 SETTI NG
86 3765 LEUANG NG
87 3778 NIAW LAl G
88 3781 NO NAME NG
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89 3782 KHAQO' KHAO NG
90 3784 GON JuD NG
91 3809 KHAQO LOCN YUNG NG
92 3883 DAW SAHM DEUAN G
93 3884 DAW PLAH MAW G
94 3885 DAW PLAH SEW G
95 3887 DAW PON G
96 3888 DAW NAM MAN WUA G
97 3890 E- DAM G
98 3891 DAW PUD G
o9 3892 SAHM DEUAN _
100 3893 PAWNG AEW | _
101 3894 PAWNG AEW Il _
102 3895 PAWNG AEW _
103 4015 KHAO SAI _
104 4019 NAHN DAM _
105 4020 KHAO MALI _
106 4021 KHAO TAH HONG _
107 4022 KHAO YA LA _
108 4033 GAN TANG _
109 4374 E-NAWN DAENG G
110 4410 HAWM OM G
111 4414 WANG DIN NG




‘ 112T 4415
{113+ f416
114 4417
+
115 4418
i
116 4420
117 | 4421
; s
118 4422
119 4423
| 120- ,- 4425
; '
BB P-A | 4426
.- 122 . 4427
123. 4428
124’ 4429
125L 4430
_1_26 -4431
r 1
N
128 4433
129 | 4434
130 4435
131A. 4436
r:égﬁ_ ;;37
133 4455
134 44;5

KHAMU
! T -

LEUANG FUN

.

HAO
HAO DAEILJG
HAO
HAO DAW
HAWM PAI
HAWM
E-NAWN
E-NAWN
SEW 13
SEwW 273-84
SEW DAENG
SEW 273-8-8
SEW DAM
! SEW DAM
SEW DAM
GLUAY
GLUM DAM
DAWK MA|I HAWM
[ SiM DAM
NIAW DAM

MAGAWK PI

60

|
-1

i —
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135 | 4441 MA NAM G
136 | 4442 MA NAM 1 G
137 | 4444 S| TRANG NG
138 | 4445 S| TRANG (B) G
139 | 4446 HAWM MAEJO G
140 | 4448 DAW LEUANG NAM NG
PUENG
141 | 4449 MA TAHN LAl NG
142 | 4450 LEUANG NOI NG
143 | 4451 MA HING 269-7-22-1 G
144 | 4453 JAN G
145 | 4454 BPI 76 G
146 | 4458 IR 944-102-2-3-2 NG
147 | 4459 IR 1480-147-3-2-1 NG
148 | 4460 IR 1480-147-3-2-2 NG
149 | 4461 IR 1407-141-6-3-4 3
150 | 4462 IR 1747-F5B-13 NG
151 | 4464 IR 1746-226-1-1-3 NG
152 | 4465 IR 1746-226-1-2-2 G
153 | 4466 NO NAME (144 B/2/6) | NG
154 | 4467 ADNY 8 NG
155 | 4474 E-NAWN NAH G
156 | 4475 E-MEUD G
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157 | 4476 E-NERNG G _ 3
158 | 4538 NIAW NGAH G B 3
159 | 4551 JAO YAM SAHN DAENG | NG N _
160 | 4557 POO KAO TAWNG NG 3 a
161 | 4560 KHAO' KHAO NG _ N
162 | 4564 LEUANG TAWNG NG N N
163 | 4568 SAITON NG B _
164 | 4571 KHAO GAEN NG _ 3
165 | 4572 GAl RIANG NG 3 3
166 | 4574 JAO JE WAH NG _ _
167 | 4621 SAWAHNG AHROM NG _ _
168 | 4626 NAHNG MUD NG 3 _
169 | 4649 WUA PAN LAK NG N _
170 | 4983 KHAO KAD NG B B
171 5037 KHAO RAI NG asa1lss gloviy
172 | 5244 DAW KHAO G waisa \Be 9l
173 | 5245 |DAW HAWM NAM PUENG| G ADURIANG VBealn
174 | 5246 LEB MUE NAGAE G ABURZING \Hea
175 | 5247 DAW DAWK NGAE G ADURZLNA Boglna
176 | 5249 DAW HAWN G ADURILNG Vipalna
177 | 5250 DAW LAl G UL VBoalna
178 | 5251 KHAO G A TUN \Foalnai
179 | 5252 SAHMDEUAN G RIS TR Vgl
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180 | 5253 GAEW DAW G USRI L Bo9lnal
181 5254 GAEW PUK G FURILN CIIR)TPY
182 | 5255 FEUANG KAM G RIS RITER! L8191
183 | 5256 KHAO PAH G FUTIUND CTIRIALEY
184 | 5257 KHAO G FUIIUW R
185 | 5258 DAW LAl G Furiuwa W9 sl
186 | 5263 DAW LAl G TEVREY \Boalna
187 | 5264 PAH PUENG G \Te9lna) Vo9 lnad
188 | 5265 NAHNG GOW G VSed L \Boalnal
189 | 5266 LEUANG LUANG G Va9 lnal VEoalwa
190 | 5267 DAWK NGAE G EYLR SRV
191 5268 DAW NOI G \iag RN
192 | 5269 KHAO LAl G BYLR CRIAN
193 5270 DAW TAMADAH G tlnem19 WU
194 5271 DAW KHAO G 14 {IWu
195 | 5272 NOK KHAO NG a3 fwn
196 | 5273 DAW WAENG HAK G TFrulss SR
197 | 5274 LAl MAEJO G Fuiaad Vipalnai
198 | 5275 GAEW JO G guwilaag CHEIREY
199 | 5277 GLUAY G suilaas T TIRIRTE
200 | 5278 GAEW LAl G WA Va9l
201 | 5279 MAEJO G MI1999 Boalna
202 5281 GLUAY G WA Bolwa
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203 | 5283 NAHNG GAl G auiaas \Baalnai
204 | 5286 GAEW G Fuilnaas V9 lwal
205 | 5289 PAH DAENG G BIIAd o9 lna]
206 | 5290 SINGAPORE G WIIN \Tealna
207 | 5291 DAWK PUD G 8154 Fealn
208 5292 |PUANG HAHNG GLAHNG | G Uy widadran
209 5293 KHAO LEB NG LA RZLTE9 VLGRS
210 | 5294 MAWNG NO NG Wi azLS 89 VeV GRE RIS
211 5295 KHAO RANG NG VL HGTIR LA FDIROUW
212 5459 HAWM BAI NG GRFVNQPV NIAT
213 | 5787 HAWM  DONG NG T lvnj UATINTHUN
214 | 6251 GUE G uAs Ing Awnlan
215 | 6308 SEW DAENG G TIRATTNTS | Awmlan
216 | 6312 DAWK PONG NG UAI INe Awmulan
217 | 6350 KHAO' PRAE G AT N Awmlan
218 | 6355 MAN SONG NG wATINe Awulan
219 | 6421 HAO G wasng Wislan
220 | 6871 KHAO' DAENG NG ATUD uAsUga
221 | 6924 PAN KHAMEN NG ATWT9 uavlgy
221 | 6925 KHAO' KHAMEN NG @ATUTY uavilgu
222 | 6950 LEUANG NOI G suilaad WHoalnai
223 | 6959 BEW PUI NG suileaas Vo9l
224 | 6961 LOCAL 4 NG suilaag CHRIRE
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6970 T KHAO 5 \ NG sulaa o lny
6977 | BAN JAYO NG auraag (oIl
-+ - N o — .y 4 s il
6981 JAO HAWM NG | aullnaag C 1IN LLEY
. 1 . , - + - = s — - | 1 =l . - 3
6982 KHAW KHA NG auliaa WBoalni
. ) i i = = o]
6985 MOTOZA NG | azidla | Boalwa
t | B T S » = 1
6990 VE CHAI NG Azl oalny
} Lo S L =g
6995 MTO 7417 D-B-50-1-2 NG SR Foaln
L . L ——L —
8342 IWRDIND U NG yvindan qmaﬂﬁ
t : .4 A= I —4
8343 fanao ''NG | vinuan ‘ qmﬁﬂﬁ \
i it .- i A _ - o= —— ]
[ ! .
l234 8345 U IR NG l rivdan qmﬁﬂn |
e - 1 . : : —
235 8346 IMROIUIIWIA NG Yin. .0 qmé’iﬂﬁ
N rf . . * ;
236 8347 Va0 NG vindan qmamﬁ
A — : : 3 , o R
237 8348 MMRoIMDIDBY NG vindan qmé’imn‘
T 5 1 . e *{
238# 8349 naludn NG WANYin gasaan
P E— . P o= — ]
239 8353 MUINEHD ; G wWanna | geIaen
l— + 4 S = &
240 | 8354 na1ud1INeTd G Winvin gasdad
— -+ 3 T_ illin. - - - —— - . ———— — —— e —— —
241 8355 nal1uININg | & Winvia gasdan
242 8356 Uz G Wanrin qmﬁﬂﬁ
T 3.7 e ¥ R (T B .
243 8357 AU G WINyi aaIANn
- .l” B i * - &
244 8358 AUV G wWanvin gaIRAn
245 8360 TIIURD G wWanvia qmamﬁ
246 8361 Us157 G Wanvin aRIAac
e ] - o«
247 8362 1N G wWinvin gAINAN
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248 | 8363 a:d G Wnyin aaIdan
249 | 8364 N G Winvin AASAAL
250 | 8365 ARYIg G Wanvin aasqan
251 | 8366 WRUF9 G W1nvin aAIRa
252 | 8875 KHOA SAMER NG s anusdh
253 | 8876 LEUANG NG \ilad aNusIHh
254 | 8881 LEUANG TA KLONG NG ey anush
255 | 8883 SAHM RUANG NG a3 gvi T
256 | 8887 SA GRUAD G NWNK anusdh
257 | 8889 SAl YUD NG NWNU 8Ny
258 | 8890 GAN PLOO G NWHL aNE BT
259 | 8891 PUANG PET NG WL anusIi
260 | 8892 PAWN SAWAN NG NWNU anuFIh
261 | 8893 LEUANG TAWNG NG NI aviuFih
262 | 8896 TAWNG RAHK SAl NG NN anusi
263 8898 MIN SAWN NG NN aviuE%h
264 | 8899 TAWNG MAH ENG NG NWNU anusIH
265 | 8902 AWN G tuls avipsil
266 | 8903 ME NG IR ariusil
267 | 8904 TIA NG Tuls anosil
268 | 8905 LEUANG TAWNG NG vuls avipsil
269 | 8907 DAENG NG vuls aviusil
270 | 8909 LEUANG GLIANG NG Tuls anuTIh
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271 8910 ME LAl DAENG NG Tuls anusii
272 | 8912 PRAE DAENG G TRUAC: anusIi
273 | 8913 KHAO NG Tuls aviusIf
274 | 8914 PRAE G tuls gD
275 | 8916 KHAO PRAJUAB NG T ls aviusih
276 | 8917 |LEUANG PRATAHN KAW NG Trwls aviusil
YAO
277 | 8918 E - JAE NG uwls gviusi
278 | 8919 MED LEK G uls ant i
279 | 8920 LOOK PUENG NG Tuls ANy
280 | 8923 LEUANG AWN NG Ty gviEs i
281 | 8924 KHAO WIANG NG thuls aviusi
282 | 8925 DON MEUANG NG vwls gViu ol
283 | 8926 LEB MUE NAHNG NG Truls a5
284 | 8928 E - NAWN G s avin sl
285 | 8931 NONG KHON NG uls anomi
286 | 8932 FUND NGOO G v ls aviusil
287 | 8933 LEUANG NGERN NG vowls avivsil
288 | 8935 LA NG Tuls avinsit
289 | 8936 NIAW LAl G vnls aviusit
290 | 8937 LEUANG YAI NG T 13 gl
291 | 8938 DAENG NG uls ariomil
293 | 8939 LEUANG RAI NG vruls anusi
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294 = 8940 JED RUANG NG Twls anysIil
295 | 8943 TA POW LOM NG WNUIDY anumit
296 8944 KHAO AH-GAHD NG WDIDN anusi
297 8945 NAHNG MON NG TR K] griusil
298 8946 |LEUANG PRATAHN YAI | NG MU IR anumil
WA
299 | 8947 KHAQ TAH LEUAM NG WUDIDTI anusIih
300 | 8949 KHAO T;H _DEEH NG MDINTY anusit
301 8950 LEUANG PRATAHN NG CRRRGREPV anius il
GAEW
302 | 8951 KHIAW LA - AW NG &indasunh anusih
303 | 8952 7HAH RUANG NG §iN98715uNE anusIi
304 | 8954 MEA LAHb_ NG &37190750 08 gviuniih
305 8956 MALI 3 | NG 87319915000 ANy
306 | 8957 SAl YUD NG Finsarsuol anusi
307 8958 DI SI NG | WuasuInegd anusit
308 8959 KHAQO ROM PO NG | W®aITInEng anusii
309 | 8960 ROI RUANG NG | wuasrweds | avosil
310 | 8961 KHAO CHLERN NG | wuwaswdis | gnusit
311 8962 SAO CHIANG MAI NG | Buar gl ano il
312 | 8963 AWN GLIN NG | wnuasrmdnw | anomnil
313 | 8964 | SI NUAN KHANG LAl | NG | puadnwin | anumi
314 | 8965 KHAO U-TAI NG | WuaduIned anomil
315 | 8967 KHAO MED YAO NG | WuassIwend anumi




69

316 8968 KHAO SA KET NG | WUaIVIREN gDk
317 | 8969 LEUANG TAWNG G NUEN aNu51il
318 | 8970 KHAO HAWM G ATUEN ariusIit
319 | 8971 KHAO TA LIAM NG ATWEN aniosil
320 8972 PAWN SAWAN NG 8TUEN anupdh
321 8973 PONG NG WIIUNTEEE | ATLWILNTDT
322 8974 KHAIW NGOO G WINWNIZEY | AVLNILWTS
323 8976 GON JuD NG WITWNITEY | TILWILWTS
324 8977 NAH KHAWAN NG WITWNTTEY | AILULWILWDT
325 8979 LEUANG PRATEW NG | WIIUNITANY | ATUNWILNTS
326 8981 PUANG GRA KAW NG WITUNTZE@E | NULWILWTDS
327 8982 HAWM JAN _ WINUNTEEE | ATUWILWNTS
328 8983 GRA BAWK NG WINTUWNTTAY | DILWILNTS
329 8984 A NGAWY NG WITWNITZ@EAY | NLWILNTS
330 8985 MALI LEUAY NG WITUWNTTANY | DITLWILWNT S
331 8987 TAH GUI NG | 25anwy3 | Auwawes
332 8988 DAENG G ’ll’lfbb’)iéiﬂhlrlfi DTULWILNTS
333 | 8989 LEUANG PRATAHN NG | 2n3ansy3 | Auwatwes
GAEW
334 | 8990 LEUANG RAI NG | 27o5any3 | Auwaiwes
335 | 8991 BUA KHAO NG | 21ITANBYT | AIUWILNDS
336 8992 HAWM SUAN NG '1I'1IL§')3§ﬂBi.ql% NLWILNT S
337 | 8993 MEDMAKHAM NG ‘lajﬁ-swngamuﬁ laideing

P
q#0UN
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338 | 8994 MAEW NG | 11m23anwy3 | funwaiwess
339 8995 HAWM MALI NG | 27958N1915 | fuWanes
340 | 8996 DI Sl NG Insew AVLWILNTS
341 | 8997 LOI NG Tnsaw SN ILNTS
342 8998 HAH RUANG NG ARBIVYI DVLWILWD S
343 8999 KHAO TAH NON NG ARBIVA ATUWILNTS
344 | 9001 PAHK LAD NG awnszia AUNILNTS
345 9002 | LEUANG TAWNG KUM | NG [Litswngaoudi  ‘Livsing
&0

346 9003 LI SAW NG ARBIATU ALWILNT S
347 9004 PAHNG NG ARDIATU ATLWILNTS
348 | 9005 LEUANG NGAO G ARDIATU ATWNILWNTS
349 9006 KHAO LUA G ARDIRIY DVLNILNDS
350 9008 NIAW DAENG G ARDIATU ATLWILWTS
351 9009 NIAW DAM G —ﬂaaamu AT LWL
352 9010 NIAW DAENG NG ANBIR U DILNILWNTS
353 9011 KHAO G ARDIATY AVLWILWTT
354 9012 LAGUFOO NG ARDIATU DTLWILWDS
355 9013 TAYI-AE (LAI) NG ARDIBTW HUNILWTS
356 9015 JAO DAM NG ARDIRU ANLNILWNTS
357 9016 KHAO' DAENG NG ARDIRU NILWILNDS
358 9017 LI SAW NG ARDIA U ATUWILNTS
359 | 9018 HAH RUANG NG CRIGL gluniy
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360 9020 MED MA KHEUA NG AN alavip
361 9022 MEUANG GRUANG NG a3ue aluvip
362 | 9023 NAH SUAN NG B B
363 | 9024 IRAT 104 NG 3 3
364 | 9026 SILIWAH NG B 3
365 9027 IR 3646-57-9;1-1 NG B _
366 | 9029 KICHANG N_G TR EY o9l
367 | 9030 R PGIT i _ _
368 9049 nammé’m; N T ___ _
369 | 9057 - aa_kan - _ _
370 | 9058 'ﬁ’ﬂm; | _ _
= :ﬁ e —T
371 | 9063 aonusLTa _ _
At

372 | 9064 NI UURN | _ 8
373 | 9065 DAW TAO BOM B G p]'la ﬁ Vi alna
374 9067 ﬂa@antli _ _
375 | 9075 B 3579 _ _
376 | 9080 LWINRIY _ _
377 | 9085 U1IUTTARUS _ -
378 | 9089 RANG PAW SAW NG wiaiwae wigaIFan
379 9091 UTMAY — _
380 | 9092 SAENG G 8. Llila9 wigaIran
381 9093 @anyIIvaL _ —
382 | 9094 NIAW GAlI TEUANG G TEUTCPY Va9 lna
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383 | 9095 du1IvaY B _
384 | 9105 MA WAI HAWM G TEHITEY WBoalnal
385 | 9110 JAO DAM NG Haiusu RIS RY
386 | 9111 SEW MAE JAN G TEYIE Y WFpalna
387 9114 EW DAENG G LaiLL3al Foalna
388 | 9123 KHAQ' SIM NG Laiuaa Boslna
389 | 9401 LEUANG TAWNG NG ad Jze99
390 9920 LOOK JIN NG _ UINTNA
391 9937 NGAH CHAHNG NG B us1 e
392 | 9940 HAHNG CHAMOD NG _ w1 nw
393 | 10143 JAO MAENG ME NG AUt 1
394 | 10438 PLE ZHAI GLANG NG B CIIRIR%EY
395 | 10451 MAEJO G B WBoalnal
396 | 10461 GAEW LAl G 3 Foalwnai
397 | 10473 HAWM MAE JAN NG B Do alnai
398 | 10479 | NAIW SAN-PAH-TAWNG | _ _ B
399 | 10487 JAO NOK NG _ Boalna
400 | 10488 DAW NAW PRAO G _ \Healnal
401 10517 BER GWA G _ V9 lna
402 | 10616 SMGC 83011 NG SEIRN CIRIVEY
403 | 10618 SMG 80016 G Fz1ily G HRICEY
404 | 10622 LEUANG TAWNG NG bTyLs3 Unusii
405 | 10864 PAN NOK KHAO NAK | NG ATWIURU NIAT




406 | 11120 LEUANG RAl NG NaIWni MInY3
407 | 11131 LEB NOK NG o W4
408 | 11133 YAH YAW NG i W31
409 | 11134 KHAQ' LEUANG NG Was W39
410 | 11149 YAH YEW NG Liiag W94
411 | 11190 KHAO RAI _ _ 3
412 | 11230 NAM TOW G AITATUIND glany
413 11286 BIAW PAE NG fAnadal TLNILNDS
414 | 11338 TON TIA NG | s a.#uaa O gl
415 | 11372 LEUANG NGERN NG | fsaviwaa | avomi
416 11384 NIAW HAWM NG uls aviumit
417 | 11395 TON TIA NG Tuls aviusi
418 | 11407 KHAENG RAI NG vuls grius il
419 | 11414 NIAW PAE G thuls gl
420 | 11415 KHAO' TIA NG Jauls ool
421 | 11459 BEU AUA POO NG CAVTEERTE MYINLYS
422 | 11481 TOW TIA AUA NG ARG Myauy3
423 | 11487 Al SER G vinuzn MyIuyI
424 | 11497 KHAO' LEUANG NG AIEING Y INLY3
425 | 11498 LEUANG TAWNG NG AFaine MawLys
426 | 11500 NIAW PAE G fEatad ngIuyd
427 | 11503 IAW DAENG G AFaina a3
428 | 11505 LEUANG TAWNG NG A3aiae MaIuy3
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429 | 11506 TON TIA NG AIRIAG nMIny3
430 | 11516 BEU WAH WO NG NoIEN Nl IR
431 | 11521 BEU NER PER NG NaIHI N RRIEITE
432 | 11527 BEU WAH WO NER NG NaINN] MYInY3
PER
433 | 11565 LEUANG HAI NG AR Tad QRLTRIRTE
434 | 11567 LEUANG TAWNG NG AR Tan Mg auL3
435 | 11629 DAWK PAW G I TIH U
436 | 11702 SE SA G GRN) LWWS
437 | 11713 KHAO' HAO G SN WIS
438 | 11890 DAW TAl G SILN Ut
439 | 12231 HAWM MALI NG Uuan JEHBY
440 | 12232 KHAO" LEUANG NG IRITEEK) J889
441 | 12329 KHAO GLING NG va'ls AR
442 | 12333 TAWNG MAH RO G vals A4
443 | 12353 KHAO GLING NG LU f39
444 | 13585 KHAO' KHAO G TULUW VAL
445 | 13595 DAWK PUD G PUUW YBULNY
446 | 13785 DAW G | fea.fudgy U
447 = 13787 KHAO" PRAE G Wag UWW3
448 | 13788 KHAO" PRAE G e WWS
449 | 13934 PAE PA LO G vingmnn UA TN
450 | 13966 GA SAEN G AIRAN

Hﬂ@]"lﬂ’ﬁ'
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451 14023 PA SEW G UL 13
452 14025 KHAO" PERNG G Uanoy Y3
453 | 14037 KHAO" LAI G @IUT L G
454 | 14101 | KHAQ' PAE e Unoy (R L
| T T

455 | 14112 HAWM MALED YAQ | NG WS CTIRIATEY
e S = : L = I

456 | 14113 NO NAME NG | Wi | Foalnai
— — . —_ — —= g~ e - = +—

457 | 14114 KHAO' DAM | NG TERT R (oIl
SR _ — i

458 | 14117 KHAO' HAO J G L TRRT R GFeaalm
459 | 14138 HAO DAENG G | Ao CIIRILL TV
et -+ fum — o—— = t

460 | 14139 KHAOQ' PAE G | wiaauy WU DaIROU
461 14140 | NO NAME NG | PR BT TTRCEPY
L . L — B |
462 | 14141 L KHAO' SEW G PERIoR) B alnai
463 | 14142 HUAY MUANG ) NG { (a9 SVBUS
464 | 14232 LEB MOO NG Js9iisau UNy3

465 14233 LA AWNG TANONG NG | ldinhiau TUNy3

466 | 14294 PO BAI SI NG LIINAUIN nNIAT

467 | 14295 KHAO GRU NG Twunzia WIND

468 14296 HIN GAWNG NG Twunzia NIAT

469 | 14297 TA POW LOM NG Twunzia NI

470 | 14298 DAWK DOO NG UIINRUIN wWaas

£ - W -
471 | 14300 PUANG HAHNG NG | InSuszviuta HNINT
CHAHNG
472 | 14301 GON JUD NG ATWIURAY wnIAY
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473 | 14306 KHAO KAD NG \ia WIS
474 | 14313 HAWM MALI NG \ias a9
475 | 14314 | GOO MEUANG LEUANG | NG 13ad Mg
476 @ 14318 LEUAD NOK NG Wav N
477 | 14319 KHAO RUANG YAO NG e AN|9
478 | 14320 JUK TIAM LEUANG NG g NN
479 | 14321 GOO MEUANG KHAO NG a9 a9
480 | 14322 NAHNG GLAI NG W WNav
481 | 14328 BOW U-DEN 3 N 3

482 | 14329 KHAO'KHAO NG \iad WNad
483 | 14331 SAl R,_m NG YLK WNQ
484 | 14336 KHAO'SAI NG \ad WNnad
485 | 14337 7 BUK ROK NG oy WNQ9
486 14341 C;HAW KHAQ NG SYLN WNRY
487 | 14345 MAI TAHK NG \ad Mas
488 14346 KHAQO' DAM NG a4 WNQ
489 | 14347 NAHNG GAWNG NG e WNad
490 | 14350 BOW SAI LIANG NG a9 LN
491 | 14355 LI TI NG 1384 Qs
492 | 14356 LOOK JIN NG \as R
493 14357 KHAO SA MAE NG a9 Mg
494 | 14358 KHAO GAM NAN NG a3 LN
495 | 14359 KHAO MAE MA NG e WNg9




77

496 | 14360 KHAO JIN NG \as ae
497 | 14365 NO NAME NG \iav NQY
498 | 14366 NIAW CHAMOD G \ad JEN
499 14367 NIAW PLEUAK DAM NG 199 WNR{I
500 = 14368 NIAW LOOK PUENG NG a9 WNad
501 | 14371 NIAW KHAMIN NG a9 WNa{9
502 | 14372 NIAW KHAO I;IG SO WNa9
503 | 14374 NIAW SEW NG ey WNa9
504 | 14376 NIAW DAM RAI NG (ay WNad
505 | 14383 LEB NOI; NG 13183 ANR
506 | 14385 KH/:(D';HEM NG e Nad
507 | 14386 l\;\HNG KHAHK NG FILK A
508 | 14387 _ NA};NC; GLIN NG 1389 A
509 | 14389 KHAVO'i RUANEAN NG 13104 WNRS
510 14391 LEUANG TAWN_G NG v WNQ3
511 | 14392 KHAO' DAM NG 1o A
512 14394 KHAOQ'LEUANG NG a9 WNad
513 | 14397 YAH YAW NG Wag Mg
514 | 14398 Al WAHNG NG LN Mad
515 14399 S| DOWN NG 1o GR)
516 | 14402 | JAO YAM SAHN KHAO | NG (Wad GIEN
517 | 14403 NOK KAO BIN LON NG e Mad
518 | 14404 KHAO' AEK NG \Wiad a9
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519 | 14405 GRA RIANG NG L1389 WNa9
520 | 14406 HAW LUANG RAHM NG SRR WNa9
521 | 14417 NIAW CHAW NG | fid a..nizena W97
522 | 14432 NOK BIN LONG NG | 7 a.welde TUWS
523 | 14434 MALAENG DAH LAl NG s a.wzles TUWS
524 | 14452 SAI BUA NG | fs 0. AOUNWE CRERTE
525 | 14453 KHAO' PUANG NG | fis a.9auwne a3zu3
526 14461 NAHNG NGAHM NG | A a.naune aszy3
527 | 14462 KHAO PRAGUAD NG 73 2.aauna as:u3
528 | 14463 KHAO TA POW NG | A3 2.0auna CRETE
529 | 14464 KHAO TAH PRAE NG | g D.0DUNG aszud
530 | 14465 KHAO TAH PRAE NG | fis a.n0una CRETE
531 | 14468 SA! BUA NG | 9 8.a8una 9213
532 | 14469 KHAO' PUANG NG | 71 2.9aune CRE3TE
533 | 14780 BIAW PAE NG 1393 U
534 | 14783 BIAW JI HUD NG Liag U
535 14792 KHAO' GAI NG 119 U
536 | 14819 KHAO' GAM G 8 U
537 14834 HAO DAW G a1 WU
538 | 14846 KHAQ' YUAK G VI IIH U
539 | 14856 KHAO' DAENG G YiN1am U
540 | 14865 KHAQ' KHAO NG YT U
541 | 14867 KHAO' KHAO NG Y19 U




542 | 14878 KHAO' NAWN NG Uk U
543 | 14947 KHAQ' GAM G TIRATENT Wulan
544 | 14949 KHAO LEK G TFIHATENT wnelan
545 | 14956 PAN KHAO' KHAO NG ASFTUNL glovin
546 | 14981 PRAE NGAW NG ASFTUNRE alan
547 | 14990 BEU DAWNG KiI G vhuls aviu il
548 | 14994 KHAO' MEE NG Twls aviosil
549 | 14995 NIAW DAENG NG vruls aviu il
550 | 14996 LEUANG KHAO G tuls aviusil
551 15001 KHAO LEK NG Trwls oV
552 | 15002 NIAW DAEIQG NG uls gNEsIH
553 | 15007 LAl YAI G T ls aVui
554 | 15009 DAENG LEK NG vhuls a5
555 | 15011 LEUANG YAI NG gouls avbsnil
556 | 15016 NIAW LAl G tnwls gVt DIl
557 | 15042 TON TAl NG Trwls avin it
558 | 15053 KHAO' KHAO NG Tl anuTil
559 | 15054 LEUANG TAWNG NG vruls aripil
560 | 15062 LEUANG YAI NG vuls avinsil
561 | 15064 LEUANG NGERN NG s anboi
562 | 15065 NO NAME NG vuls griumih
563 | 15190 SEW KHAO G _ VB9
564 | 15891 RAHK HAENG
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565 | 15903 JAO SAWUEY NG AN WATIITIUN
566 | 15932 KHAO' MAEW 3 B 3

567 16046 KHAQ YAl G SRRV VATGRE LT

568 | 16237 JAO HAW NG GEIETR IR

569 | 16238 NAM ROO NG SPARTR CIIRIREY

*N = glutinous rice

NG = non-glutinous rice
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ALLELOPATHIC ACTIVITY OF UPLAND RICE IN THAILAND

C. Maneechotel/, P. Krasaesindhul/ and R. Suwanketnikom?/

Lweed Science Group, Botany and Weed Science Division, Department of Agriculture, Chatuchak,
Bangkok 10900, THAILAND.
2/ A gronomy Department, Faculty of A griculture, Kasetsart University, Chatuchak,
Bangkok 10900, THAILAND.

Abstract: Five hundreds and sixty nine accessions of upland nce was screened in agar for allelopathic
activity by tested with Echinochloa crusgalli and Laciuca sativa. The results show that genetic variation
for allelopathic potential does exist in Thai upland rice. About 0.2% of germplasm was allelopathic to
E. crusgalli whereas about 4% had a strong allelopathic effect on L. safiva. Four selected accessions
(BWSD 16 and 19 exhibited 50-75% inhibition, BWSD 22 had 25-50% inhibiton and BWSD 25 had
no inhibitory effects on both test species) were {urther tested with two monocots {E. colona and E.
crusgalli) and five dicots (Bidens pilosa, Euphorbia geniculata, Mimosa invisa, M. pudica and L. sativa)
in the soil. BWSD 16 and BWSD 19 had a strong allelopathic effect on seven lest species. [n addition,

variation of allelopathic effects between test species was found.

Keywords: allelopathic activity, genetic vanation, upland rice

Introduction

Allelopathy can be defined as a phenomenon which one plant species can inhibit or promote
the growth of another plant species throughout the leachates, crop residue, chemical emitted from leaves
and/or root exudate ( Rice, 1974 ). In this study, allelopathy is focused on the activity of one living
rice plant can inhibit the growth of test species (Pic. 1)

Allelopathy in rice was firstly observed in the seed production plots which were naturally
infested with ducksalad (Hetheranthera limosa) at Arkansas Rice research Institute, USA (Dilday ef al.,
1991). Later, allelopathic potential in fice has been reported in many countries e.g. ), Japan (Fujii,
1992), Philippines (Olofsdotter and Navarez, 1996), Korea (Kim and Shin, 1998), and Egypt (Hassan et
al,, 1998). Although some accessions of rice (Oryza sativa) are more likely to have allelopathatic
activity to suppress both monocots and dicots weeds, more works need to separate the effects between

allelopathy and competition.



Allelopathic rice Non-allelopathic rice

Upland rice is grown more than 17 million heciares worldwide with annual production about
20 million tonnes (IRRI 1998). Although it contributes only 4% to the total world rice production, it
is staple food for more than 100 million poor people (IRRI 1996). Weeds are perceived by upland rice
researchers to be the greatest yield-limiting constraint (Arraudeau and Harahap, 1988). At present,
herbicides seem to be the cheapest and most efficient methods to contro! weeds resulting in the increase
chemical usage. To date, residual effects of herbicides in rice produces and environment are more highly
concerned by the public. Hence, allelopathy may be an alternative way to control weeds in upland rice
with no adverse effects.

This study aims to determine whether allelopathic rice exists in Thai rice germplasm and to
evaluate the genotypic differences in allelopathic potential against some common weeds in rice

culuvation.

Materials and Methods

Laboratory screening

A total of 569 accessions of upland rice (from Rice Germplasm Bank, Rice Resaerch Insttute,
Department of Agriculture, Thailand) were evaluated for allelopathic activity. Two test species were
bamyardgrass (Echinochloa crusgalli 1. Beauv.) and lettuce (Lactuca sativa L.). Five seeds of rice and
ten seeds of test species were sown together in the 250ml-glass botle containing 0.5% agar. Ten days
after germination, the total dry weight of test species were determined. Response of each tester species
was calculated as relative growth as followed:

Relative growth (%) = Tolal dry weight of tesi species grown with rice  x 100
Total dry weight of test species grown without rice



Glasshouse study

To evaluate nee genotypic differences in allelopathic potential against some common weeds,
four sclected accessions (BWSD 16, BWSD 19, BWSD 22 and BWSD 25) were selected. BWSD 16
and 19 exhibited 50-75% inhibiton, BWSD 22 had 25-507% inhibition and BWSD 25 had no inhibitory
ctiects on both test species. Seven Lest specics were two monoceots (£, colona and £, crusgalli) and live
dicots (Bidens pilosa, Euphorbia geniculata, Minosa invisa, M. pudica and [.. sativa). Five secdlings of
cuch genotyvpe were grown in a plastic pot and ten germinated sceds of a test species were placed. At
30 days after test specics germination, shoot dry weight was measured. Response of each tester species
was shown in % of control as followed:

% ol control = Shoot dry weight of test species grown with nce x 100
Shoot dry weight of test species grown with BWSD 25

Results and Discussions

Laboratory screening

Five hundreds and sixty nine accessions of upland rice tested with E. crusgalli and L. sativa in
agar assay exhibited various level of inhibition (Table | and 2). The relative growth ol both test species
were ranged in 26-100%. For E. crusgalli, one accession inhibited the relausve growth by 50-75%
whereas 69 accessions decreased the relative growth by 25-50% (Table 1). For L. sariva. 23 accessions
could inhibit the relative growth of test species by 50-75% while that was reduced by 25-50% when
grown with 82 accessions (Table 2). [t is more likely that dicot test species 1s more sensilive to nce
accessions than the monocots.  Mostly, allelopathic rice has been lound about 3-3% of the screeming
accessions (lday et al., 1991; Hassan er al., 1998; Kim and Shin, 1998). Similar to this study, about
0.2% of germplasm was allelopathic to E. crusgalli whereas about 4% had a strong allelopathic effect
on L. sativa. Obviously, nce accessions from the north showed the greater level of inhibiuon than
those from the other region of Thailand.

Glasshouse study

BWSD 16, BWSD 19 and BWSD 22 inhibited the growth of all test species with different
tevel of inhibition (Fig. 1A-F) when compared to that of BWSD 25, BWSD 16 and BWSD 9 reduced
the shoot dry weight of all test species by 50-60% (Fig. 1 A-F). BWSD 22 exhibited the vanations of
allelopathic activity among the test species. The results were similar to the inhibiton level in the
laboratory.

In conclusion, genotypic variation for allelopathic potential does exist 1n Thar upland nuce
germplasm. Two sclected accessions, BWSD 16 and BWSD 19, exhibited strong allelopathic activity
on both monocots and dicots test species. The vanation of allclopathic effect betwcen test spectes wus
found. However, these our accessions will be Turther tested to check whether their allelopathic cffects

are mamtained under the [teld condition.



Tahle 1 Responses ol £ crusyalli 10 369 accessiens ol upland nee (rom Jitterent revions of Thailand.

Region Number of genotypes Total

Reiative growth (%)

0-25 26-50 51-75  76-100
North 0 Q 26 153 179
Northeast 0 0 1 11 12
East 0 0 0 23 23
South 0 0 2 54 56
Central 0 0 5 100 L1035
Unknown 0 1 35 158 191
Total 0 | 69 4909 569

Table 2 Responses of L. sativa 1o 569 accessions of upland nice from different regrons of Thatland.

Region Number of genotypes _ Total
Relative growth (%)
0-25 26-50 51-75  76-100
North 0 3 17 159 179
Northeast 0 | 2 9 12
East 0 0 1 a2 23
South 0 0 0 56 56
Central O i3 40 52 105
Unknown o 6 22 166 194

Total 0 23 B2 464 369
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Fig. 1 Inhibition of total dry weight of Echinochioa colona (A), E. crusgalli (B), Euphorbia
geniculata (C), Lactuca saniva (D), Mimosa invisa (E), and M. pudica (F) when grown with rice
selection BWSD 16, BWSD 19 and BWSD 22. Vertical bars represent standard errors of four

replicates.
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