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Abstract In this paper four populations of Stipa krylovii in Inner Mongolia steppe collected from Xin-
hot West Xilinhot East Xilinhot Bayanwula respectively were used for the study of their morpholog-
ical variations. 1 The variation of some morphological characters was greater than that of other charac-
ters within the same population. 2 Among all populations some of the reproductive traits varied much
more than others and in the vegetative traits dry matter weight per reproductive shoot had greater vari-
ation than height of vegetative shoot. 3  Most reproductive traits including the number of florets per
panicle seeds per panicle spikelets per panicle height of reproductive shoot dry matter weight per
panicle dry matter weight per reproductive shoot seed weight per panicle and the ratio of seed weight/
reproductive shoot weight varied in a similar pattern and their values increased with their habitats wors-
ening. This suggested that S. krylovii could increase the allocation of the photosynthetic assimilate to
sexual reproduction so as to respond to the adverse habitat. 4 The principal component analysis re-
vealed that ten morphological traits were mainly responsible for the variations among populations. The
ten traits included the length of panicle ratio of the dry matter weight between seeds and reproductive
shoot the number of spikelets per panicle the number of seeds per panicle height of the reproductive

shoot height of vegetative shoot weight of 1 000 seeds length of awn apex length of callus and length
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of the second segment of awn. The variation of these traits might have resulted from adaptability of S.

krylovii to different habitats.
Key words Stipa krylovii Roshev. morphological variation principal component analysis

Stipa krylovii Roshev.

4
22
1 23 45
6~8 9~11 12 13~15 1
1.1
2006 9
16 ~18 4
4
19 ~21
1
1
Table 1  Location and habitat characters of four populations
Population name Xinhot West Xilinhot East Xilinhot Bayanwula
Character of plant community
Location 15 km 45 km 27 km 12 km
Soil type
Geographic position 44.12°N 114.98°E 43.93°N 115.74°E 44.14°N 116.36°E 44.64°N 117.72°E
Altitude m 1160 1 088 1121 1152
Annual precipitation mm 230 290 300 340
=10C
=10°C Cumulative temperature in a year C 2552 2496 2400 2256
Total nitrogen g- kg ™' 1.28 1.67 1.8 3.99
Total phosphorus g- kg ™! 0.11 0.15 0.33 0.17
Organic matter g- kg™ 19.17 24.3 30.52 54.57
1.2
1.2.1 80C
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Table 2 The mean values of standard deviation SD

2

20

characters within populations

and coefficients of variation CV%

of twenty morphological

Xinhot West Xilinhot East Xilinhot Bayanwula Mean value
Character
Mean+SD  CV% Mean+SD  CV% Mean £SD  CV% Mean£SD  CV% Mean+SD CV%
The number of florets per panicle 41.81%+11.66 27.89 35.06°+9.19 26.21 30.47°+8.58 28.17 15.68°+5.34 34.05 30.61=13.1 42.81
The number of seeds per panicle 34.74"+10.98 31.59 28.86"+8.11 28.10 24.17°+8.53 35.28 12.00%+3.80 31.68 24.83=11.1 47.15
The number of spikelets per panicle 6.53°+0.83 12.71 5.94"+0.68 11.37 5.49°+0.62 11.31 5.30°+0.81 15.37 5.81+0.87 15.03
Leneth of the callus cm 0.25+0.037 14.79 0.26™+0.033 12.74 0.25"+0.033 13.17 0.26°+0.036 13.72 0.26£0.04 13.76
ng ¢
Length of the awn apex cm 11.67°£1.60 13.67 11.39+1.48 12.98 10.94"+1.22 11.15 10.90"+1.18 10.84 11.21 +1.40 12.51
Length of the first segment of awn cm 3.14+£0.46  14.52 3.21+0.51 15.87 3.41°+0.50 14.73 3.40°+0.56 16.42 3.29+0.53 16.23
Length of the second segment of awn cm 1.39°+0.20 14.69 1.35°+0.21 15.34 1.19°+0.16 13.46 1.28"£0.16 12.65 1.3220.19 14.40
Length of the lemma cm 0.81"+0.047 5.79 0.84°0.049 5.8 0.81"+0.048 5.97 0.81"£0.046 5.80 0.820.05 5.98
Length of the inner bract cm 0.75"+0.051 6.75 0.76*£0.047 6.11 0.75*+0.042 5.62 0.73"+0.041 5.62 0.75+0.05 6.23
Length of the outer glume cm 2.88°+0.24 8.36  2.83%+0.34 11.86 2.70°+0.23 8.63 2.58°+0.22 8.63 2.72+0.29 10.80
Length of the inner glume cm 2.69°+0.23  8.45 2.69°+0.31 11.70 2.56"+0.23 8.91 2.40°+0.18 7.70 2.54+0.27 10.79
Length of seed em 1.06"+0.056 5.28  1.09°+0.06 5.68 1.06"+0.056 5.33 1.06"£0.005 4.99 1.07+0.06 5.39
Height of reproductive shoot cm 45.93°+7.85 17.1 44.00+9.02 0.49 41.12£9.31 22.66 35.32°%6.13 17.35 41.55£9.05 21.79
Height of vegetative shoot cm 21.45%+5.76  6.86 21.72%+3.47 15.97 24.08"+5.53 22.98 22.82%+6.38 27.97 22.51£5.44 24.17
Dry matter weight per panicle g 0.25°%0.067 27.31 0.19"+0.065 34.62 0.14°+0.042 1.05 0.0839£0.031 37.55 0.16+0.08 49.01
Length of panicle cm 20.18%+3.27 16.19 17.00"+3.04 17.89 18.90°+4.06 1.51 15.13°+3.10 20.47 17.81+3.87 21.76
eng 3
Dry matter weight per reproductive shoot 0.29°+0.109 37.14 0.32°x0.11 34.53 0.20°+0.07 34.85 0.14°+0.057 39.69 0.24+0.11 47.13
J 5 o - - P el
Weight of seeds per panicle 0.097%+0.03 31.41 0.072>+0.028 38.36 0.050°+0.017 34 0.022%+0.011 51.50 0.06+0.04 58.70
B o
Dry matter weight per vegetative shoot g 0.046*£0.021 46.70 0.049°+0.019 39.02 0.035+0.02 57.14 0.031*£0.020 64.75 0.04+0.02 51.59
Weight of 1000 seeds g 4.0+0.0067 1.67 3.6"£0.0095 2.61 2.79%0.0097 3.53 3.1°%0.0095 3.09 3.4:0.05 14.92
/
Ratio of the weight between panicle  0.47*£0.079 17.03 0.37°1£0.055 14.77 0.41£0.056 13.89 0.371£0.061 16.70 0.40£0.07 18.61
and reproductive shoot
/
Ratio of the weight between seeds per  0.18%%0.046 25.45 0.14°%0.032 22.15 0.15"£0.041 27.72 0.10920.042 42.20 0.14 £0.049 34.43

panicle and reproductive shoot

0.05

Note Means with the same letter are not significantly different at 5% level
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3 22
Table 3 The principal components and contribution value of
100 6 22 morphological characters
1 2 3
50 Ei \ Principle  Principle Principle
1.2.2 sgenvector component 1 component 2 component 3
2006 8 1~15 . . 0.78 0. 606 0.159
Dry matter weight per panicle
0~10 10 ~20 20 ~30
Length of panicle 0.975 0.104 -0.195
cm 10 ® ’
Dry matter weight per reproductive shoot 0. 586 0.532 0.611
HCIO H.SO 2 Weight of seeds per panicle 0.794 0.579 0185
47 1 4
1.3 Dry matter weight per vegetative shoot 0.514 0613 0. 398
PSS Excel 0.885  0.395  0.247
23 The number of florets per panicle ' ' ’
SPSS13. 0
ANOVA L.SD The number of seeds per panicle 0. 868 0.428 0.251
22
The number of spikelets per panicle 0.67 0.741 0.043
Length of callus ~0.853 0.19 0.483
2 Length of awn apex 0.566 0. 807 0. 168
2.1 Length of the first segment of awn ~0.479 -0.841 -0.232
Length of the second segment of awn 0. 116 0.98 0.16
2
Length of lemma -0.077 0.219 0.973
1.67% 3.09% Length of inner bract 0.693 0. 087 0.716
0.49% Length of outer glume 0.749 0.562 0.352
. 0
1.05% Length of inner glume 0.762 0.426 0.487
-0.077 0.219 0.973
Length of seed
5.39% ~58.7%
Height of reproductive shoot 0. 843 0. 424 0.33
Height of vegetative shoot -0.074 -0.967 -0.245
/ Weight of 1000 seeds 0.273 0.956 0. 108
/
Ratio of the weight between seeds per ~ 0.906 0.277 -0.038
panicle and reproductive shoot
51.59% A /. ‘
Ratio of the weight between panicle 0.781 0.342 -0.523
24.17% and reproductive shoot
4 70.70% 90.28% 100%

Cumulative contribution rate
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