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Different Environmental Conditions

LIN Wen-xiong DONG Zhang-hang HE Hua-qin SHEN Li-hua CHEN Xiang-xu
GUO Yu-chun LIANG Yi-yuan CHEN Fang-yu LIANG Kang-jing
Fujian Agriculture and Foresiry University — Fuzhou 350002

Abstract In this study 5 parental rice varieties with different allelopathic potentials were employed in diallel cross
P P+1 /2 1o get a set of genetic materials including parental lines and two generations of Fis. The dynamic heterosis
of allelopathy in rice under different environmental conditions was analyzed by using additive-dominant developmental ge-
netic model. The results indicated that heterosis in both F; and F, showed inhibitory effect on shoot and root length of re-
ceiver plant Lactuca sativa L. . Heterosis over mid-parent based on population mean HMP in F, was lower than that
in under differental environmental conditions showing 1/2 HMP in F;. The heterosis of rice allelopathy was enhanced
under the field environmental condition with lower temperature and weaker sunlight than that under favorable environ-
ment implying that the allelopthic potential could be increased by stress environment. This findings interpreted the ge-
netic reason that plant could produce more allelochemicals under unfavorable environment.
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Table 1  Resistant indexes of rice allelopathic potential on lettuce in different rice seedling stages under different environments
I K 2 E
Code
3leaf-stage  4leaf-stage Sleaf-stage Oleaf-stage  7Tleaf-stage 8leaf-stage leaf-stage  4leaf-stage Sleaf-stage O6leaf-stage 7leaf-stage 8leaf-stage
1 0.8 0.85 0.95 0.90 0.95 0.90 1.00 0.90 1.10 1.10 1.00 1.25
0.81 0.89 0.94 0.98 0.97 0.81 0.8 0.85 1.13 1.06 1.00 0.88
2 1.10 1.05 1.00 1.05 1.00 1.10 0.95 0.85 0.90 0.9 0.95 1.15
0.79 0.88 0.91 0.90 0.91 1.13 0.89 0.89 1.11 0.95 0.94 0.9%4
3 0.20 0.25 0.65 0.55 0.35 0.30 0.65 0.70 0.70 0.75 0.65 0.50
0.43 0.68 0.71 0.78 0.78 0.81 0.63 0.63 0.75 0.74 0.80 0.76
4 0.10 0.20 0.25 0.60 0.55 0.20 0.45 0.65 0.65 0.75 0.75 0.50
0.55 0.67 0.79 0.78 0.81 0.63 0.56 0.76 0.94 0.84 0.81 0.75
5 0.15 0.35 0.45 0.65 0.70 0.70 0.55 0.65 0.70 0.85 0.85 0.95
0.44 0.75 0.77 0.64 0.57 0.58 0.58 0.68 0.79 0.81 0.74 0.77
1x2 0.95 0.8 1.00 0.90 0.9 1.05 1.00 1.10 1.05 1.10 1.05 0.60
0.88 0.94 0.63 0.75 0.75 0.31 0.81 0.81 0.88 0.94 0.75 0.56
Ix3 0.20 0.50 0.95 1.25 0.70 0.15 0.40 0.45 1.15 0.90 0.85 1.15
0.56 0.44 0.88 0.88 0.88 0.50 0.38 0.38 1.06 0.88 0.63 0.88
1x4 0.80 0.25 0.60 0.05 0.10 0.05 1.10 0.70 0.75 0.65 0.95 0.9
0.88 0.88 0.75 0.19 0.19 0.31 0.69 0.69 0.81 0.75 0.81 0.94
Ix5 0.65 0.85 0.40 0.05 1.25 0.05 0.65 0.80 1.20 1.15 0.65 1.20
0.56 1.00 0.56 0.25 0.25 0.19 0.50 0.50 0.88 1.06 0.69 0.88
2x3 0.40 0.20 0.30 0.95 0.60 0.10 0.65 0.75 1.05 1.05 1.05 0.9
0.50 0.69 0.38 0.81 0.81 0.38 0.63 0.63 0.94 0.88 0.81 1.06
2x4 0.80 0.40 0.60 1.15 0.25 0.05 0.80 0.75 0.95 1.05 1.00 1.00
0.63 0.69 0.56 1.00 1.00 0.25 0.63 0.63 1.00 1.13 0.81 1.00
2x5 0.70 0.30 0.9 1.15 1.10 1.05 0.90 0.65 0.9 0.9 1.00 1.10
0.56 0.88 1.00 0.88 0.88 1.06 0.88 0.88 0.94 0.94 0.94 1.06
3x4 0.40 0.25 0.70 0.35 0.20 0.05 0.90 0.95 1.05 1.00 0.90 0.90
0.56 0.56 0.44 0.69 0.69 0.31 0.81 0.81 0.81 0.94 0.88 1.06
3x5 0.10 0.10 0.80 0.60 0.55 0.05 1.10 0.85 0.75 1.15 1.05 0.8
0.25 0.63 0.81 0.69 0.69 0.25 0.69 0.69 0.88 1.00 0.94 1.13
4x5 0.65 0.30 0.90 0.15 0.40 0.05 0.90 1.00 0.85 1.15 0.90 1.15
0.81 0.88 0.75 0.56 0.56 0.38 0.81 0.81 1.13 1.06 1.06 0.94
! 1~5 Lemont TNI Dular NC E; E, 2000 5 2001 7

Varieties 1 — 5 are parental lines Lemont DuochanDao TN1 Dular and NC respectively E; and E, refer to environments grown in May and July 2001 respectively Number outside

parentheses represents RI of rice allelopathy on lettuce root. Number inside parentheses represents RI of rice allelopathy on lettuce shoot



9 987
v 2
2.1
5% w/v g ml™!
24C 24 h
1 5 ml RI 1
20 3 1 5
20C Lemont
12h 8 00~20 00 5d 2
TN1 Dular  NC 3
1.3
TN1  Dular
RI RI NC
=TR/CK TR CK RI>1
RI<1
Fy E
00— E,
t-1—>1t - E,
13 F, F,
HMP HBP 2.2
HMP ,,,
HBP ,,,; Jackknife t
0 ¢ 0
t —>1
' PC586
2 F HMP
2 1

Table 2 Prediction of dynamic unconditional heterosis for rice allelopathy in different leaf stages under different environments

Unconditional HMP Unconditional HBP

Leal stage F F FiE FiE, BE, [ Fy £ FiE FiE, 1E E,
Root length
3 -0.080 -0.040 0.038 0.079 0.019 0.039 -0.314" -0.274" " -0.769" -0.010 -0.589" -0.063
4 -0.248" " -0.124" "-0.283" 0.086 -0.141" 0.043 -0.361" "-0.237" " -0.169 -0.200+ -0.148" -0.229"
5 -0.010 -0.005 0.024 0.035 0.012 0.018 -0.141" " -0.136" * -0.310 -0.072  -0.311 -0.098
6 0.052 0.026 -0.023 -0.181 -0.012 -0.091 -0.056 -0.082" " 0.121 -0.028 -0.083 -0.075
7 0.159" 0.080  0.415 0.747" 0.208 0.374" 0.029 -0.050"" -0.970" " -0.365" -0.579" " -0.281" "
8 0 0 -0.917* 0.061 -0.459" " 0.030 -0.166" *-0.166" * -0.185 0.659" -0.142" 0.221
Shoot length
3 0.016 0.008 0.062 0.161 + 0.031 0.081 + -0.054" “-0.062" © -0.393" -0.201+ -0.240" " -0.181" "
4 0.001 0 -0.006 -0.057 -0.003 -0.028 -0.092+ -0.092+ -0.170 -0.162 -0.151 -0.153
5 -0.038 -0.019 -0.288" -0.141 -0.144" -0.071 -0.131+ -0.112"7 0.055 0.080 -0.009 0.001
6 -0.123° " -0.062 -0.206+ 0.301+ -0.103+ 0.150+ -0.200""-0.138" " -0.717"" -0.056 -0.423"" -0.098+
7 0 0 0.091 0.079 0.046 0.039 -0.100" *-0.100" * -0.769° -0.247" -0.589" -0.173" "
8 -0.196 -0.098 -0.731"" 0.086 -0.365" " 0.043 -0.292 -0.194+ -0.169 0.329" " -0.148" 0.125"
' HMP HBP F.E, F;, 2000 5 F.E, F, 2001 7 KE F, 2001 5
EE, F, 2000 7 P 10% 5% 1%

HMP  unconditional heterosis over mid-parent based on population means HBP  unconditional heterobeltiosis based on population means Fy E; heterosis in Fj in May 2001 F, E,
heterosis in Fy in July 2001 F, E; heterosis in F, in May 2001 F, E, heterosis in F, in July 2001. + *

same as below

* " are significant at the 10% 5% and 1% level respectively. The
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Table 3 Prediction of conditional heterosis for rice allelopathy in different leaf developmental phases under different environments

Conditional HMP

Conditional HBP .,

Leaf stage F Fy R, FE  RE FaF, ki Fy FiE, RE,  BE B
Root length

413 0.070 0.035 -0.361+ 0.079 -0.180+ 0.039 0.023 -0.02 -0.769" -0.178 -0.589" -0.217"

514 -0.003 -0.002 -0.042 0.086  -0.021 0.043 -0.1217 " -0.120" " -0.169 -0.043  -0.148" -0.085

615 0 0 0 0.035 0 0.018 -0.207"" -0.207" *-0.310 -0.200  -0.311 -0.219

716 0.121+ 0.061+ 0.409 -0.181 0.204 -0.091 -0.005 -0.065+ 0.121 -0.317° -0.083  -0.227

817 0 0 -0.784" 0.747" -0.3927 0.374x  -0.217"" -0.217""-0.970""  0.509 -0.579" " 0.135
Shoot length

413 0.009 0.005  -0.087 0.061  -0.04 0.030 -0.070 -0.074+ -0.185 0.010 -0.142" -0.021

514 0.070 0.035  -0.305" 0.161+ -0.153" 0.081+ -0.013 -0.08 -0.393" 0.117  -0.240" " 0.036

615 0 0 -0.038  -0.057 -0.019 -0.028 -0.052"  -0.052" -0.170 -0.150 -0.151 -0.122

716 0 0 0.128  -0.141 0.064 -0.071 -0.115 -0.115 0.055 -0.234" -0.009 -0.164""

817 0 0 -0.589" " 0.301+ -0.295"" 0.150+ -0.097" -0.097" -0.717"" 0.131 -0.423" " -0.019

U HMP . HBP ;4 FyE Fpoo 2000 5 FiE, Fpoo2000 7 LE F, 2001 5

BLE F, 2001 7
HMP ,,,.; conditional heterosis over mid-parent based on population means HBP ,,.;  conditional heterobeltiosis based on population means F; E; heterosis in F; in May 2001

Fy E; heterosis in F; in July 2001

HMP tle-1 ~
~ 2
HMP tle-1
3
F
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F
172 F,

F, E; heterosis in F, in May 2001 F, E, heterosis in F, in July 2001.
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