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A Prelminary Study on Ecological D ifferentiation within the Can-
mon W ild RiceOryza ruf ipogon Gr iff.
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Abstract In order to reveal the pattern of ewmlogical differentiation in Oryza ruf ipogon
Griff. , 31 natural populations asw ell as their habitatsw ere investigated in southern China,
and the variation of lifezhistory, culm grow ing habits, photoperiod sensitivity, and repro2
duction systenswasobserved: (1) annual populations are not recognized in China;, (2) as
the latitudes increase, the proportion of asexual reproduction tends to increase and that of
sexual reproduction decrease; (3) the change of daylight length leads to the initial heading
stage from late to early as the latitudes increase; (4) the variation of culm grow ing habits
from creep to vertical is not only influenced by gene flow of cultivated rice nearby, but al
can be affected by the differences of w ater condition in their microhabitats A llozyme diver2
sity w as analyzed for all typesof grow ing habitsw ithin an introgressed population, and little
genetic differentiation w as found anong them.
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Table 3 Differentiation of the intial heading stage of 27 natural populations of O.

[1, 21]

P31
15

3 27

2

8

Table 2 The change of daylight hoursand intial heading stage

eight populations of O.

ruf ipogon at different latitudes

6 20
North Population The daylight hrs The initial
latitude Na on 20th, June heading stage
15° 13 50
18°30' 1 10
19°48' 2 10
20° 14 10
21°55' 4 10
22°10' 6 10
23°34' 19 9
24°50' 26 9
25° 14 30
25°02' 28 9
28°14' 31 8
30° 15 00

ruf ipogon Gr iff.

Population  Sampling

%

T he percentage of initial heading individuals in different periods%

_ 8 21 Q1 911 Q21 10 1 1011 10 21 11 1 11 11
Na size 8 31 Q10 9 20 9 31 1010 1020 10 31 11 10 11 20
2 125 5 55 555 3891 2224 2220
3 56 714 5536 33 93 179
4 35 54 39 45 61
5 27 52 78 47 22
6 19 7408 2222 310
7 26 55 3333 6000 11 11
8 110 4636 5000 364
9 38 2857 7143
10 29 656 688 2205 164
11 107 Q 93 1590 5514 28 03
12 228 08 5132 3991 789
15 83 3253 6265 241 241
16 121 2067 7438 495
17 26 2069 5517 6 90 345 10 34 345
18 37 9545 455
19 23 2751 6736 372 111
20 38 2253 4179 3168
21 44 2045 6591 1136 228
22 50 2083 2917 2500 16 66 417 417
25 35 1538 46 15 38 47
26 40 100 00
27 43 50 00 50 00
28 28 714 3929 428 1071
29 52 3530 5294 1176
30 30 334 3333 6000 333
31 171 Q58 234 438 4620 702
23
4 , © 20N
, 16g; , 16 18g 18 20g >20g¢g
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Table4 The camparison on variation of the 100-seeds
weight of 21 populationsof O. ruf ipogon
20g¢g
(9) (9)

North Population ~ 1002seeds North Population ~ 1002seeds !
latitude Na weight(g) || latitude No w eight (g) (22] (P31)
< 20° 1 141 23 5° 25° 18 181

2 1 58 19 194

20 1 66 ( 10%)
20° 23 5° 3 1 63 21 2 04

5 1 56 22 189 '

6 163 25 177 ( ,

8 1 68 27 194

10 171

11 1 64 > 25° 29 2 04 ,

12 170 30 2 00

15 174 31 213 '

16 192

Barbier’™ *!  Sano ™
5 6

Table 5 Variation of reproduction systansof six populations of O.

ruf ipogon Griff. at different latitudes

%

Rate of setting

N umber of tillers

Tillers in high nodes

North Population Sampling
latitude No size A verage Range A verage Range A verage Range
21°45' 3 35 13 31 Q 00 36 40 18 2 10 22 13 5 10 17
23°10' 13 14 18 26 10 00 81 20 16 6 12 20 10 8 5 12
23°34' 20 38 25 10 300 76 80 150 14 21 Q6 01
23°40' 23 42 70 10 35 56 84 05 13 2 5 18 15 0 2
25°02' 29 30 47 10 22 20 100 00 17. 5 10 25 Q3 01
28°14' 31 25 74 40 38 40 87 71 28 1 15 76 Q0 0 0
24
[9, 14, 15]
20 (6
) ) 50%
80%,
[9, 25] ( )
: (7 ( 8
A , P , He ,Ho )
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Table 6 D ifferentiation of culm growing habitsin 20 natural populations in Oryza ruf ipogon Gr iff.

3

33 (%)
Population North (m) Rc:rsr:a?iz

Na latitude A ltitudes fields Individuals Creeping Sloping  Partly erect Erect
1 18°30' 7 32 55 56 22 22 0 22 22

2 19°48' 9 102 7778 11 11 11 11 0

3 21°45' 3 56 71 43 25 00 357 0

4 21°55' 460 35 71 43 0 28 57 0

5 22°10' 150 27 29 62 70 37 0 0
8 22°35' 100 101 61 26 34 23 3 60 Q91
12 23°10' 50 95 33 63 58 95 6 11 131

15 23°11' 83 83 69 88 21 69 8 43 0
16 23°20' 50 45 67 46 27. 78 397 Q79

18 23°31' 100 28 86 36 13 64 0 0
19 23°32' 150 112 53 31 30 51 14 71 1 47

20 23°34' 780 38 89 53 8 32 215 0

21 23°35' 110 44 47 73 40 91 11 36 0
22 23°40' 108 55 52 17 21 74 8 70 17. 39
27 24°50' 162 18 61 11 33 33 0 5 56

28 25°01' 135 32 91 89 5141 270 0

29 25°02' 160 45 91 11 6 67 222 0

30 25°05' 230 30 56 67 20 00 23 33 0
31 28°14' 46 51 34 81 32 04 11 60 21 55

3 . D<2m: D> 2000 m Distance from the nearcst rice fields NearD< 2m:V ery far D> 2000
m.
33 : 1986 *“ " : ( 15°), (
309, ( 60°), (60° )
(9 7
, Table 7 Allelic frequencies of the plantswith different growing
habits in the Fushui population of O. ruf ipogon

( ) Plant types Plant types

L ocus . . L ocus . .
Sloping Erect Creeping Sloping Erect Creeping

! Aat2la 1000 1000 1 000 M e2a 1000 1000 1 000
AatZa 1000 1000 1 000 Pgd2la 1000 1 000 1 000

, AdhZa 1000 1000 1 000 Pgd2a 1000 1 000 1 000
Dia2la Q214 Q000 Q 167 PgiZla 1000 1000 1 000

21b 0643 1000 Q 833 PgiZ2a 0214 Q125 Q 278

2c Q0 143 Q000 Q 000 2b Q786 Q875 Q667

Dia2a 1000 1000 1 000 PgiZa Q78 Q875 Q389

FbaZa 1000 1000 1 000 b 0214 Q125 Q611

GdhZa 1000 1000 1 000 PgmZa 1000 1000 1 000

Idh2a 1000 1000 1 000 Skd2a Q214 Q125 Q222

(1) P20 P29 ! Lg2la 1000 1000 1000 2 Q429 Q250 Q556
Mdh2la 1000 1 000 1 000 x Q357 Q625 Q222

( 91 11% 89 Mdh2a 1000 1000 1 000 Tpi2la 1000 1000 1 000

_Mdh2a 1000 1000 1000 |l TpiZa 1000 1000 1000
53%), 2 1000 1000 1 000 2, 1000 1000 1 000
; (2) P3 , Q 40 ,
71 43%, 25 00% (clone),
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Table 8 Genetic var iability at 22 loci in the plants with different growing habits in the Fushui population of O. ruf ipogon

3 33
Plant types Sanpling size A P Ho He
1 Sloping 70 13 18 2 Q 058 Q 090
2 Creeping 60 12 13 6 Q 034 Q 050
3 Erect 70 13 18 2 Q 101 Q 088
3 A locus is considered polymorphic if the frequency of themost common allele does not exceed Q 99
3 U nbiasad estimate (seeNei, 1978)
9 ?
Table 9 Matrix of Nei'sgenetic identity anong the plantswith different (1)
growing habits in the Fushui population of O. ruf ipogon : (3) P2
Plant types 1 2 3
1 Sloping 33333 Q 999 Q 995
2 Prostrate Q 001 33333 Q 985
3 Erect Q 005 Q 015 33333 !
; (4)
P4 P5 :
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