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Enzymatic activities of phenylalanine ammonia-lyase and cinnamate
4-hydroxylase related to allelopathic effect of rice on growth of
barnyard grass
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ABSTRACT: Barnyard grass (Echinocloa crus-galli L.) is a serious weed in direct seeded rice field. It is difficult
to eliminate, as the result, the yield of rice decreased. Planting rice variety that shows allelopathic effect to inhibit
the growth of barnyard grass is another approach to manage this weed which can reduce the use of herbicides in
rice field. In this study allelopathic effect against barnyard grass of 12 rice varieties was determined by growing
each variety with barnyard grass in pots. The results showed that rice varieties RD 41, KDML 105, Pin Kaset and
Riceberry had high allelopathic effect to inhibit root and shoot elongation of barnyard grass. In addition, these two
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rice varieties (KDML 105 and Pin Kaset) grew well under competition with barnyard grass. However, rice varieties
RD 31,RD 49, Chainat 1, Khaw Ta Heang, Sang Yod and Suphan Buri 1 were not pronounced. On the other hand,
rice varieties Leb Nok and Luang Pra Tew showed allelopathic effect to stimulate the growth of barnyard grass. As
the result, enzymatic analysis revealed that allelopathic potential of rice towards barnyard grass at 10, 20 and 30 days
after planting associated with high activities of phenylalanine ammonia-lyase (PAL) and cinnamate 4-hydroxylase
(C4H) enzymes which involved with allelochemical synthesis of rice root exudate. These results suggested that high
activities of both enzymes could induce allelopathic effect of rice to inhibit all stimulate the growth of barnyard grass.
The types of chemical substance in root exudate of rice should be further studied.

Keywords: rice, barnyard grass, allelopathy, cinnamate 4-hydroxylase, phenylalanine ammonia-lyase
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Figure 1 Rice with barnyard grass in plot experiment.
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Table 1 Allelopathic effect of different rice cultivars on rice on root length and shoot length of barnyard grass

comparing with control (barnyard grass without rice) at 10, 20 and 30 days after planting (DAP)

Root length (cm)

Shoot length (cm)

Rice Variety

10 DAP 20 DAP 30 DAP 10 DAP 20 DAP 30 DAP
RD 31 1.76" (57)abc -7.04 (-226)° ab -2.55 (-82) bed® -0.18 (-1) cde -2.33 (-17) bc -0.26 (-2) bc
RD 41 -0.21(-7)cd  -6.18(-199) ab -1.81(-58) bcd -3.22 (-24) e -2.00 (-15) bc  -5.75 (-4 )
RD 49 0.31(10) bcd -2.15(-69) ab  -2.36 (-76) bcd -3.26 (-24) e -1.81(-13) bc  -1.17 (-9) b
Chainat 1 0.95 (31) a-d  -5.46 (-176) ab -1.24 (-40) abc 9.30 (69) a 12.68 (94)a  15.51 (11 )
KDML 105 -0.52 (- 17) d -5.08(-163)ab -5.12 165) cd 2,78 (-21) e -291(-22)c  -3.70(-27) c
Khaw Ta Heang 2.28 (73)ab  -0.20 (-6) ab 1.19 4.97 (37) abc 12.51(92)a  18.07 (134)
Leb Nok 1.24 (40) a-d  1.66 (53) a 2.46 6.77 (50) a 10.74 (79)a  11.83(87)a
Luang Pra Tew 0.51 (16) 1.05 (34) ab 0.10 3) 3.67 (27) bcd 15.40 (114)a 17.24 (127)
Pin Kaset -029(-9)cd  -9.82(-316) b  -5.52 (- ) -0.82 (-6) de -3.71(-27)c  -8.18 (- 60)
Riceberry -0.02 (-1)cd  -7.80 (-251) ab -1.28 (-41) abc -2.98 (-22) e -3.73(-28) ¢ -0.85(-6) b
Sang Yod 2.63(85) a -5.63 (-181) ab -2.78 (-89) abc 1.47 (11) bcd 10.41 (77)ab 17.34 (128)
Suphan Buri 1 0.02 (1) cd -6.17 (-198) ab  -1.77 (-57) bcd -1.85(-14)de  -2.45(-18) bc  -0.41(-3) b

' The figure are means of four replications for each treatment.

? Percentage of root length and shoot length were different from control.

° Different letters in the same column indicate the existence of statistically significant difference (p<0.01).
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Table 2 Allelopathic effect on root length and shoot length of rice at 10, 20 and 30 days after planting (DAP)

with barnyard grass comparing with control (rice without barnyard grass)

Root length (cm)

Shoot length (cm)

Rice variety

10 DAP 20 DAP 30 DAP 10 DAP 20 DAP 30 DAP
RD 31 0.64'abc” -11.30 ef -4.58 bcd -4.90 -3.45 cde -1.30 abc
RD 41 -2.08 abc -2.30bcd  -3.18 bc -7.30 -3.43 cde 5.78 ab
RD 49 -0.90 abc 2.77 ab -5.33 bcd 0.18 3.67 ab -0.48 abc
Chainat 265c -4.83cde  -2.65bc 1.10 -8.80e -1.53 abc
KDML 105 0.75ab 5.65a 6.65 a 1.40 2.03 abc 5.25ab
Khaw Ta Heang 118 a 4.60 ab -0.07 b -0.08 7.40 a 0.60 abc
Leb Nok -0.05 abc 2.33 ab -9.82d -5.03 -5.78 de 4.50 ab
Luang Pra Tew 0.08 abc 1.72 abc -4.39 bcd -2.28 -3.62 cde -22.86 d
Pin Kaset 1.30 a 2.05 abc 5.75a 2.43 570 a 8.13 a
Riceberry -0.13 abc -9.80 ef -4.05 bcd 2.73 -5.33 de -4.60 bc
Sang Yod -2.35bc -13.07 f -6.66 cd -1.05 -10.07e -8.43 ¢
Suphan Buri 1 0.83 ab -5.73 de -2.05 bc 3.78 -1.50 becd -11.18 ¢

' The figure are means of four replications for each treatment.

’Different letters in the same column indicate the existence of statistically significant difference (p<0.01).
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