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The ecological plasticity of the quantitative characters for ear heads
of Leymus chinensis population in natural meadow in northeast Chi-

na

YANG Yun-Fei, L1 Jian-DOng (Institute of Grassland Science, Northeast Normal University,Key Laboratory
for Vegetation Ecology,Ministry of Education,P. R. China, Changchun 130024 ,China)

Abstract: As a perennial forage,leymus chinensis(Trin. ) Tzvel has a high potential in vegetative propaga-
tion, but low earring and fruiting rates in the natural conditions. This experiment was conducted on the
three fixed plots in the natural meadow for the successive 12 years. The samples of 100 ear heads were tak-
en at random in these plots. The ecological plasticity of the quantitative characters for L. chinensis ear
heads.and its correlation to climatic factors in different growing and developing stages were analyzed sta-
tistically. The results showed that there were obviously significant variations in the length of ear heads.
number of spikelets and florets of the population within plot and among plots,and within year and among
years respectively. For the length of ear heads.,number of spikelets and florets of L. chinensis there were
larger variations within year than those among years.and in each plot than those among plots,and in plots
than those among years. The quantitative characters of the ear heads were correlated to growing and devel-
oping stages ,especial for the sunshine duration,accumulated temperatue and rainfall during these stages to
some extent. During growing and developing stages for the winter tillers,the more rainfall and less sun-
shine time and lower accumulated temperature were of much benefit to yong ear differentiating growing

next year,and the less rainfall and more sunshine duration and higher accumulated temperature were con-
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trary. From jointing to earring stages,the young ear differentiation favored the more rainfall. However,
from greening to earring stages,it was unfavorable for the higher accumulated temperature and more sun-
shine duration,and also for the more rainfall in early greening stages. With the effect of climatic factors the
ecological time lap resulting in the differentiation of young ear heads of L. chinensis population was even 10
months.

Key words : Leymus chinensis;length of ear head;spikelet;floret ;quantitative character ;climatic factor,eco-

logical plasticity
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Table 1 The length per ear head and the variance of Leymus chinensis population every stand in different years
1 2
Grazing stand 1st haymaking stand 2nd haymaking stand Mean
year M+S D CV (%) M+S D CV () M+S D CV (%) M+S D CV (%)
1983 6.5+2.35 40. 46 4.1+£2.00 48.78 8.8+1.32 15. 00 6.5+2.35 36. 34
1984 8.0+2.85 35.63 6.843.03 44.56 8.1+1.62 20. 00 7.64+0.72 9.48
1985 9.7+1.90 19.59 7.6+£2.01 26.45 10.2+3. 04 29. 80 9.24+1.38 15.05
1986 7.7+2.02 26.23 8.1£1.56 19. 26 9.1+1.89 20.77 8.3+0.72 8. 69
1987 9.941.92 19. 39 8.34+1.83 22.05 9.641.80 18.75 9.340.85 9.18
1988 10.5+1.50 14. 29 9.34+1.33 14. 30 11.5+1.68 14. 61 10.44+1.10 10. 56
1989 7.84+1.32 16.92 6.94+2.01 29.13 8.3+1.86 22.41 7.74+0.71 9.25
1990 9.4+1.70 18. 09 8.8+1.53 17. 39 10.1+2.00 19. 80 9.4+0.65 6. 90
1991 9.641.46 15. 21 7.94+1.76 22.28 12.04+1.83 15.25 9.842.06 20. 95
1992 9.3+2.24 24.09 8.54+1.61 18.94 11.34+2.09 18.50 9.74+1.44 14. 87
1993 9.94+1.72 17. 37 7.941.98 25. 06 10.0+1. 88 18. 80 9.3+1.18 12.78
1994 10.3+2.27 22.04 9.2+1.70 18. 49 10.6+1.58 14. 91 10.040. 74 7.35
2
Table 2 The analysis of variance on length per ear head of Leymus chinensis population among stands and years
Source DF SS MS F r
Stands 2 28. 85 14.42 30.63 0. 000
Years 11 45.49 4. 14 8.78 0. 000
Error 22 10. 36 0.47
Total 35 84.70
3

Table 3 The number of spikelets per ear head and the variance of Leymus chinensis population every stands

in different year

1 2
Grazing stand 1st haymaking stand 2nd haymaking stand Mean
Year M+S D CV (%) M+S D CV (%) M+S D CV (%) M+S D CV (%)
1983 9.34+3.87 41.18 6.5+3.06 47.08 13.942.49 19. 71 9.943.74 37.74
1984 11.544.29 37. 30 9.6£2.51 26. 15 11.243.27 29. 20 10.8%1.02 9.49
1985 14.3£2. 64 18. 46 12.34£3.33 27.07 14.24+3. 34 23.52 13.6£0.92 8.29
1986 15.144.82 31.92 14.443.06 21.25 16.6+4.79 28. 86 15.4+1.12 7.31
1987 17.144.27 24.97 14.143.19 22.62 15.042. 60 17.33 15.441. 26 10. 00
1988 16.743. 41 20.42 12.942. 35 18. 22 14.642.78 19. 04 14.542. 20 12.92
1989 12.742. 61 20. 55 12.143. 84 31. 74 13.744.04 29.49 12.840. 81 6. 30
1990 17.045.19 30.53 13.942. 85 20. 50 16.444.93 26. 77 15.841. 64 10. 43
1991 13.442.58 19. 25 13.54+2.44 18. 07 15.542.49 16. 06 14.141.18 8. 38
1992 14.54+3.13 21.59 12.742.23 17. 56 15.34+2.13 13.92 14.241. 33 9.40
1993 13.342.87 21.58 12.843.01 23.52 14.8+2.83 19.12 13.64+1.04 7.63
1994 14.743.03 20. 61 14.242.59 18. 24 14.442.19 15. 21 14.440. 25 1. 74
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s 14.1+2. 31 , 1 12.4+2.27 s 2 14.641.41 s
3 13.741.80 cv 2 s 26.77% » 18.31%.
1 s 9.66%,3 13.11%,, . ; SD
3.56+0.91 , CV 25.73%+9.74%; 1 SD 2.87+0.47 . CV 24.33% +8.37%;
2 SD 3.0740.98 , CV 21.06% +6.34% ., 3 SD 1.3940.85 ,CV
10.80% +8.90%, s 2 cv, 3 SD CV
s SD cv, 2 cv H s
1983 s SD cv o
4
Table 4 The analysis of variance on the number of spikelets per ear head of Leymus chinensis population among stands
and years
Source DF SS MS F r
Stands 2 32.44 16. 22 11.91 0. 000
Years 11 107. 25 9.75 7.16 0. 000
Error 22 29.98 1. 36
Total 35 169. 67
5
Table 5 The number of florets per ear head and the variance of Leymus chinensis population every stand in different year
1 2
Grazing stand 1st haymaking stand 2nd haymaking stand Mean
Year M+S D CV (%) M+S D CV (%) M+S D CV (%) M+S D CV (%)
1983  33.4415.03 45. 06 27.5+10.77 39.16 49.0416. 34 33.35 36.6+11.11 30. 32
1984  39.8+418. 66 46. 88 36.9+15. 64 42.38 43.9412.94 29.48 40.243.52 8.75
1985 57.1419.29 33.78 45.4+423.00 50. 66 62.7£22.13 35. 30 55.148.83 16. 03
1986  55.9421.02 37. 60 50.0+12.76 27.52 63.9+20. 84 32.61 56.6+6.98 12.33
1987  75.6424.97 33.03 53.5+18.71 34.97 70.6419.12 27.08 66.6+11.59 17. 41
1988  84.7+21.72 25. 64 66.9+21.47 32.09 85.0425.40 29. 88 78.9+10. 36 13. 14
1989  57.9416.08 27.77 46.2+18.00 38. 96 67.7+22.94 33.88 57.3+10.76 18. 80
1990  84.7427.12 32.02 55.8+15.31 27.44 85.0+25.05 29.47 75.2+16.77 22.31
1991  85.5424.92 28.16 52.0+15. 96 30. 69 78.9+22.06 27.96 73.1+£18.92 25.87
1992 63.3422.75 35. 94 44.9413.69 30. 49 67.1+16.51 24.61 58.4411.87 20.32
1993  65.6424. 00 36.59 45.34+15.32 33.82 73.3+21.84 29. 80 61.4+14.46 23.56
1994  65.74£20.58 31.32 53.9+15.33 28. 44 73.1+26.83 36. 70 64.24+9.68 15. 08
6
Table 6 The analysis of variance on the number of florets per ear head of Leymus chinensis population among stands and
years
Source DF SS MS F r
Stands 2 2733. 81 1366. 90 44.70 0. 000
Years 11 5412. 82 492. 07 16. 09 0. 000
Error 22 672.70 30. 58
Total 35 8819. 32
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.3 60.34+12.81 Ccv . 26077T%, 1 ;
20.50%, 2 , 18.41%,3 21.24%.. . ;
SD  21.344+3.67 ,CV  34.07%+5.88%; 1 SD  16.33+3.49 , CV
34.74% +6.98%; 2 SD  21.0044.12 ,CV  30.84%=+£3.57%. 3 SD
11.24+4.13  ,CV  18.66% £6.17%., , 3 SD CV
, 3 SD C . . 1983 1990 SD
. SD 6% .
6, 6 F .
(F=44.70) (F=16.06), (P=
0.000), 5 6 . .

7
Table 7 The correlation coefficients quantitative characters per ear head and climatic factors on Leymus chinensis popu-

lation in different stands

(cm) / /

Climatic Length of ear head Number of spikelets per ear head Number of florets per ear head
factor G H, H, M G H, H, M G H, H, M
Z’]‘(g)((j) —0.634*=0.588* —0.172 —0.522 —0.592* —0.663* —0.181 —0.579* —0.539 —0.633* —0.478 —0.561
Mo —0.135 —0.147 —0.131 —0.153  —0.440  —0.340 —0.738* *  —0.522  —0.363 —0.248  —0.439  —0.370
Slps—oy(c)  —0-488 —0.396 —0.156 —0.385  —0.481  —0.535  —0.443 —0.545  —0.466 —0.425 —0.501  —0.482
Z']'M)((‘) —0.108 —0.191 —0.062 —0.136 —0.253 —0.168 —0.148 —045217 —0.228 —0.207 —0.095 —0.186
2’1‘(5)((j) —0.339 —0.499 —0.342 —0.439 —0.610* —0.433 —0.510 —0.575* —0.592* —0.611* —0.606* —0.621*
S rG~s5y(c)  —0.295 —0.458 —0.263 —0.380  —0.574  —0.400 —0.434  —0.526 —0.545 —0.541  —0.457  —0.533
Sseorh) —0.393 —0.463 —0.263 —0.41§ —0.514 —0.511 —0.528 —0.572 —0.414 —0.241 —0.405  —0.381
Z‘g‘(gNg)(h) —0.347 —0.331 —0.257 —0.345 —0.238 —0.447 —0.277 —0.361 —0.322 —0.384 —0.464 —0.375
ES(SNIO)(h) —0.412 —0.339 —0.407 —0.425 —0.236 —0.328 —0.279 —0.311 —0.300 —0.342 —0.464 —0.375
S 910y (hy  —0-441 —0.389 —0.462 —0.475  —0.368  —0.268  —0.396  —0.373 —0.314 —0.211 —0.428  —0.335
S5y —0.481 —0.389 —0.545 —0.519 —0.308 —0.189 —0.377 —0.309 —0.435 —0.334 —0.541  —0.458
ZSMNB)(},) —0.292 —0.226 —0.489 —0.367 —0.204 —0.054 —0.416 —0.218 —0.330 —0.118 —0.364 —0.297
Z/{(Q)(mm) 0.295  0.350 0.150  0.297 0.368 0. 337 —0.026 0.292 0.246 0.145 0.059 0. 167
S RO<10)(mmy 0126 0.319 0140 0.233  0.278  0.386  0.205  0.330  0.024  0.032 —0.031  0.008
SR (mm)  —0-639%0.728% © —0.232-0.619% —0.584* —0.777% *  —0.087 —0.508*  —0.404 —0.579%  —0.357  —0.447
21{(5)(mm) 0.030 0.162 0.159 0.132 0.214 0.076 0.318 0.206 0. 301 0.146 0. 383 0.298
G. Hie 1 He. 2 M. 3 % L p<<0.05; % % p<<0.01; 20T,  ;24S,

;ER, 3 8§~10 4~5 . G, Grazing stand; H;, 1st haymaking

N
stand; Hs, 2nd haymaking stand; M., Mean of three stands; * , p<C0.05; * *x, p=<<0.01; Z/I'. Accumulated tem-

perature; ES , Sunshine duration; ER. Rainfall; Expression from August to October previous year and {from April to

May present year in bracket numeral

2.4
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