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Abstract: Rice allelopathy is considered as a complex phenomenon of chemical ecology, and temperature plays an
important role in regulating allelopathic potential. Former studies have demonstrated that the wild rice (Oryza
longistaminata) has high allelopathic potential. Therefore, understanding the allelopathic responses to temperature of
wild rice and its descendants is very important to finally exploit and utilize allelopathic genes of wild germplasm re-
sources. The root exudates of different allelopathic potential rice accessions (OL, RD23, F1, RL159, RL169 and
RL219) were respectively collected by the resin of AG 50W-X8, followed by the evaluation of their allelopathic potential
to barnyardgrass. The results demonstrated: 1) Allelopathic response to temperature, leaf ages and temperature X leaf
age were significantly different among different allelopathic potential rice accessions. The allelopathy was significantly
affected by temperature, leal age and temperature X leaf age of OL, F1, RL159 and RLL169, but low allelopathic rice
accessions of RD23 and R1.219 followed an opposite trend. 2) Regardless of leaf ages,the root exudates have weakest
inhibitory ability to the growth of barnyardgrass at low temperature(15°C). The effects of allelopathic rice accessions
OL, F1, RL159 and RL169 were greater than low allelopathic ones at low temperature (15°C) condition. 3) High
temperature was conducive to the allelopathic enhancement of allelopathic rice, but the allelopathy was not always
enhanced with increasing temperature. The allelopathy was strengthened with increasing temperature of allelopathic rice
accessions OL, F1, RL159 and RLL169 when they were at the 6-leafl stage and 8-leaf stage, but at the 2-leaf stage and
4-leaf stage, the allelopathy was enhanced first and then decreased with increasing temperature, and the allelopathy
was strongest at 25°C. 4) Allelopathic responses to leaf ages were significantly different among different allelopathic
potential rice. The allelopathy is the highest at the 2-leal stage for allelopathic rice accessions OL, F1, RL159 and
RL169 except for 15°C . then the allelopathy weakened with the increasing rice leaf ages. This finding suggests that
allelopathic enhancement by temperature conditions at different leaf ages were worthwhile in future for the
understanding of allelopathic responses to associated weeds.
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Table 1. Effects of the root exudates of Oryza longistaminata on seedling height of barnyard grass at different temperature and leaf ages.

%30 &5 5 W(2016 4E 9 AD

B A ) A<

KR .
Allelopathic LEE Inhibition rate to seedling height/ %
) Temperature/C 2 48 4 - 6 It 4 8 n- 4
ree 2-leaf stage 4-leaf stage 6-leaf stage 8-leaf stage
OL 15 11.62+0.70 CjJc 16.724+0.57 Bfg 17.1940.60 Be 23.1042.09 Aef
20 64.294+1.29 Ae 32.7241.49 Bed 21.94+1.59 Ced 36.3341.87 Bed
25 82.2341.60 Aa 48.514+3.57 Ba 26.1242.34 Dbc 38.6943.12 Cc
30 73.8741.13 Acd 34,80+ 1.57 Cbed 31.92+1.58 Ca 58.6744.08 Ba
F, 15 9.83+0.68 Djk 13.24+0.80 Cgh 16.82+0.90 Bef 20.08+1.32 Af
20 56.74+2.41 Af 32.1142.00 Bed 17.39+1.11 Ce 27.4241.90 Be
25 78.66+1.49 Aab 37.42+2.01 Bbe 21.7542.34 Ced 35.5542.82 Bed
30 75.184+1.32 Abcd 36.87+2.72 Chce 32.92+1.47 Ca 53.5543.38 Bab
RD23 15 3.98£0.67 Am 2.57+0.51 Aj 2.54+0.24 Ajk 3.54740.22 Ah
20 4.184+0.28 Am 3.24740.23 Ajj 3.9340.17 Aijk 2.93740.09 Ah
25 4744052 Am 4.98+0.53 Aij 4.1040.66 Aijk 5.1040.40 Agh
30 6.41+1.12 Aklm 3.32+0.28 Bij 8.04+0.49 Ahi 7.04+0.51 Agh
RL159 15 11.51£0.99 Cj 13.82+0.72 BCgh 15.19+1.15 Bfg 19.86+1.52 Af
20 50.464+1.72 Ag 28.0341.02 Cde 15.40+1.68 Dfg 37.9443.27 Be
25 77.92+2.52 Abc 40.8340.88 Bb 25.5241.95 Chc 40.0543.07 Be
30 71.18+2.74 Ad 31.93£3.12 Ced 27.34+£1.58 Cb 51.264+3.33 Bb
RL169 15 17.52+1.33 BCi 22.404+1.94 ABef 15.8840.80 Cfg 26.304+2.29 Ae
20 34.7441.86 Ah 21.0542.07 Cf 12.194+0.67 Dgh 27.8142.07 Be
25 49.67+1.82 Ag 29.67+2.43 Bd 15.67+0.80 Cfg 27.3841.80 Be
30 47.04+1.69 Ag 28.56+1.09 Bd 26.37+2.04 Bbe 30.3942.52 Bde
RL219 15 5.080.61 Alm 2.92+1.12 Bj 1.25+0.27 Ck 2.80+1.04 Bh
20 6.05+0.74 ABklm 4.42+0.39 Bij 2.02+0.29 Ck 7.54+0.61 Agh
25 7.45+0.50 Bkl 6.38+0.73 Bij 5.26+0.43 Bijk 9.81+1.11 Agh
30 9.320.40 ABjk 8.79+0.63 ABhi 7.09+1.14 Bij 11.25+0.23 Ag
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The values in the table were average= standard error. Different capital letters in the same column mean significant different at 5% level.,

and different small letters in the same line mean significant different at 5% level according to Duncan’s test. The same as in Table 2, 3 and 4.
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Table 2. Effects of the root exudates of Oryza longistaminata on root length of barnyard grass at different temperature and leaf ages.
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R A ] A

VIS EY .
. W Inhibition rate to root length/ %
Allelopathic
) Temperature/C 2 i 4 6 MH1 8 iy
rice
2-leaf stage 4-leaf stage 6-leaf stage 8-leaf stage

OL 15 14.9240.80 Cij 23.30£1.32 Bh 27.86+£1.53 Bf 32.9842.08 Ae
20 67.79+2.27 Ad 54.71£2.41 Cde 32.87+2.00 Dde 60.92+0.88 Be
25 95.57+£0.60 Aa 61.87+2.90 Dabc 43.2941.44 Cab 80.6442.45 Bb
30 91.29+£1.43 Aab 57.14=£1.93 Ccede 45.9441.51 Da 88.8440.71 Ba

F, 15 12.824+0.84 Bj 15.714+0.56 Bij 21.284+1.67 Ag 25.1842.01 Af
20 64.29+£1.89 Ad 59.90£2.92 Bbed 27.03£1.01 Cf 59.27+2.24 Be
25 92.07+0.56 Aab 66.27+2.11 Ba 41.5541.40 Cb 61.50+3.44 Be
30 89.64+2.16 Ab 64.97+£2.74 Ca 43.1442.46 Dab 83.9442.20 Bb

RD23 15 6.114+0.50 Ak 3.22+0.16 Cl 4.03+0.39 BCkl 5.03+0.77 ABi
20 4.64+1.05 Ak 5.404+0.45 Akl 5.424+0.66 Akl 4.42+0.21 Ai
25 4.07+1.16 Bk 7.754+0.31 Akl 5.85+0.58 ABkl 6.85+0.80 Ai
30 3.6840.73 Bk 6.9140.68 ABkl 8.94+0.38 Ajk 7.9440.71 Ai

RL159 15 27.27+1.70 Cg 32.76+1.42 Bg 36.01%2.12 Bed 47.064+1.67 Ad
20 57.37+£2.74 Ae 31.87+2.91 Cg 17.51+1.16 Dgh 43.1441.33 Bd
25 88.60+2.32 Ab 46.42+3.33 Bf 29.02+1.83 Cef 45.5441.42 Bd
30 80.93+0.72 Ac 36.31+2.11 Cg 31.08+1.80 Def 58.28+1.66 Be

RL169 15 41.53+1.42 Cf 53.08+0.69 Be 37.62+£1.01 Cc 62.33+0.87 Ac
20 39.50+1.46 Af 23.93+2.27 Ch 13.86+0.63 Dhi 31.62+1.59 Be
25 56.48+£2.52 Ae 33.73+£1.20 Bg 17.824+0.71 Cgh 31.1340.85 Be
30 53.48+1.98 Ae 32.47+1.85 Bg 29.98+1.83 Bef 34.55+2.50 Be

RIL.219 15 12.04+1.64 Ag 5.2340.58 BCkl 3.214+0.41 Cl 6.98+0.80 Bi
20 14.354+2.01 ABjj 10.6940.98 BCjk 7.5140.79 Cjkl 15.36£1.13 Ah
25 17.66+3.36 Ahi 14.24+0.92 ABjj 11.32+0.82 Bij 17.21+1.11 ABgh
30 22.09+1.45 Ah 17.424+0.90 Bi 16.8140.72 Bh 20.9741.04 Afg
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Table 3. Effects of the root exudates of Oryza longistaminata on biomass of barnyard grass at different temperature and leaf ages.

LRI

TR FE AL R .
. R Inhibition rate to biomass/ %
Allelopathic
) Temperature/C 2 i 4 3 6 I3 8 -1
rice
2-leaf stage 4-leaf stage 6-leaf stage 8-leaf stage

OL 15 14.20£0.79 Dkl 19.814+0.88 Ch 23.14=£1.01 Bf 30.00£1.14 Ah
20 72.64+2.52 Ad 45.514+1.36 Cd 32.88+1.23 Ded 53.49+1.34 Bd
25 94.2441.58 Aa 59.33+£1.71 Ca 39.49+1.44 Db 66.26£1.59 Be
30 90.01+1.12 Aab 49.1941.38 Be 43.0941.64 Ca 88.50+2.22 Aa

F, 15 12.12+0.61 Clm 14.3340.81 Ci 19.57+0.72 Bg 24.21+£0.88 Ai
20 66.57+1.23 Ae 47.8941.39 Bed 26.65+£1.52 Ce 47.6841.60 Be
25 90.49+3.15 Aab 55.73+2.58 Bb 35.11+2.00 Cc 53.88+1.76 Bd
30 89.8342.43 Aab 54.48+1.41 Bb 42.1042.14 Cab 82.50£2.29 Ab

RD23 15 5.4040.26 An 2.8640.14 Cm 3.3840.07 Cl 4.5940.24 Bm
20 4,85+0.21 An 4.50+0.31 Aklm 5.614+0.14 Akl 4.044+0.19 Am
25 4.67+0.37 An 6.84+0.23 Akl 7.301+0.25 Ajk 6.64+0.31 Alm
30 5.5040.21 An 5.4840.22 Aklm 9.404+0.37 Aj 8.9940.44 Al

RL159 15 20.7440.37 Bj 23.064+0.58 Bg 26.29+1.13 Be 35.80+0.98 Afg
20 59.31+£1.05 Af 31.18+0.85 Cf 19.7440.78 Dg 44.5941.06 Be
25 88.26+2.96 Ab 46.9041.23 Bed 29.58+0.99 Cde 47.52+1.37 Be
30 82.90+2.56 Ac 36.5140.83 Ce 32.337+1.12 Ded 65.72+1.33 Be

RIL169 15 31.59£1.06 Ci 37.364+1.06 Be 27.47+£1.32 De 47.41%1.46 Ae
20 40.8340.92 Ah 23.41+0.96 Cg 15.63+1.08 Dhi 32.69+0.86 Bgh
25 56.264+1.14 Afg 34,0841.27 Bef 18.58+1.34 Cgh 32.48+1.46 Bgh
30 54.7940.74 Ag 32.6540.94 Cf 31.19+1.08 Cd 38.97+1.26 Bf

RIL.219 15 9.16+0.60 Amn 4.0340.29 Clm 2.2940.14 Cl 5.2340.25 Bm
20 11.22+0.42 Alm 7.87+0.33 Bk 5.7240.21 Bkl 12.60+0.37 Ak
25 13.31+£0.48 Akl 11.084+0.39 ABij 9.204+0.44 Bj 15.004+0.33 Ak
30 17.12+0.64 ABjk 14.02+0.69 Ci 13.2340.82 BCi 19.334+0.65 Aj
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Table 4. Effects of leaf stage and temperature on allelopathy synthetic inhibitory effect of Oryza longistaminata and its descendants,

I3 5 280N A5

K AFE L L Allelooath hetic inhibi i
. elopathy synthetic inhibitory ettect
Allelopathic Temperature X LR 6 11 1] Py
rice /C
2-leaf stage 4-leaf stage 6-leaf stage 8-leaf stage

OL 15 —0.14£0.02 Acd —0.20£0.01 Be —0.23£0.02 Bf —0.29£0.02 Ce
20 —0.6840.03 Cj —0.4440.02 Bh —0.2940.02 Ag —0.50+0.01 Bg
25 —0.91£0.02 Cl —0.57+0.03 Bj —0.36+0.01 Ah —0.62+0.01 Bh
30 —0.85+0.02 Cl —0.47=£0.02 Bhi —0.40£0.02 Ah —0.79£0.02 Ci

F, 15 —0.12£0.01 Abcd —0.14£0.01 Ad —0.1940.02 Bf —0.23£0.02 Bd
20 —0.63£0.02 Ci —0.47=£0.03 Bhi —0.24£0.03 Ag —0.45£0.01 Bfg
25 —0.87+0.03 Cl —0.53+0.03 Bj —0.33£0.01 Ah —0.50+0.01 Bg
30 —0.85+0.01 DI —0.52+0.02 Bjj —0.39£0.02 Ah —0.73£0.02 Ci

RD23 15 —0.05+0.01 Aab —0.03+0.01 Aa —0.03£0.01 Aa —0.04+0.01 Aa
20 —0.05+0.02 Aa —0.04+0.01 Aab —0.05+£0.01 Aab —0.04+0.01 Aa
25 —0.04+0.01 Aa —0.074+0.01 Aab —0.06£0.01 Aab —0.06+0.01 Aab
30 —0.05£0.01 Aab —0.05£0.01 Aab —0.0940.01 Abc —0.08£0.01 Aab

RL159 15 —0.20£0.01 Ae —0.237£0.03 Ae —0.26+£0.03 Afg —0.347+0.02 Be
20 —0.56+0.03 Dh —0.30+0.03 Bf —0.18£0.01 Ae —0.42+0.05 Cf
25 —0.85+0.02 Cl —0.45+0.02 Bh —0.28+£0.02 Ag —0.447+0.02 Bfg
30 —0.78+0.03 Ck —0.35+0.01 Afg —0.30+£0.02 Ag —0.58+0.04 Bh

RL169 15 —0.3040.03 Af —0.38+0.01 Bg —0.2740.01 Afg —0.45+0.02 Clg
20 —0.38+0.02 Dg —0.237£0.02 Be —0.14+0.01 Ade —0.31£0.01 Ce
25 —0.54+0.02 Ch —0.32£0.01 Bfg —0.17£0.01 Ae —0.30£0.03 Be
30 —0.52+0.01 Bh —0.31£0.02 Af —0.29+0.02 Ag —0.35£0.01 Ae

RIL219 15 —0.09+0.02 Babc —0.04=£0.01 Aa —0.02+0.01 Aa —0.05£0.01 Aa
20 —0.11+0.02 Babed —0.08+0.01 ABabc —0.05+0.01 Aab —0.127+0.02 Bbc
25 —0.13+0.01 ABcd —0.11+0.01 ABbed —0.09+0.01 Abc —0.14+0.02 Be
30 —0.16£0.02 ABde —0.13£0.02 ABcd —0.12£0.01 Acd —0.17£0.01 Be
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Table 5. Variance analysis of interaction effects of leaf stage and temperature on allelopathy of Oryza longistaminata and their descendants.

KA R} b # H Hi B2 05 ¥y F i P i
Allelopathic rice Treatment df SS MS F value P value
OL R JE Temperature 3 1.78 0.59 371.87 0.0001
% Leafl stage 3 0.96 0.32 201.08 0.0001
% X % Temperature X Leaf stage 9 0.60 0.07 41.95 0.0001
W% Error 48 0.08 0.00
F, ¥ Temperature 3 1.88 0.63 423.18 0.0001
- #% Leal stage 3 0.73 0.24 163.46 0.0001
W X 0T Temperature X Leaf stage 9 0.58 0.06 43.49 0.0001
%% Error 48 0.07 0.00
RD23 ¥ Temperature 3 0.01 0.00 7.91 0.0002
- #% Leaf stage 3 0.00 0.00 1.07 0.3710
TR X % Temperature X Leaf stage 9 0.01 0.00 1.87 0.0797
%% Error 48 0.02 0.00
RL159 % Temperature 3 0.70 0.23 88.39 0.0001
% Leaf stage 3 1.07 0.36 135.93 0.0001
IR X 3 Temperature X Leaf stage 9 0.60 0.07 25.48 0.0001
2% Error 48 0.13 0.00
RL169 % Temperature 3 0.10 0.03 21.50 0.0001
I # Leafl stage 3 0.40 0.13 84.70 0.0001
TR E X % Temperature X Leaf stage 9 0.23 0.03 16.18 0.0001
%22 Error 48 0.08 0.00
RL219 % Temperature 3 0.08 0.03 41.50 0.0001
H-J% Leaf stage 3 0.03 0.01 15.01 0.0001
IR X % Temperature X Leaf stage 9 0.00 0.00 0.71 0.699

%% Error 48 0.03 0.00
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