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Effect of Seed Size and Altitude on the C,N,P Contents of 53 Compositae
Plant Seeds on the Northeastern Qinghai-Tibet Plateau
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(1 State Key Laboratory of Grassland and Agro-Ecosystems, School of Life Sciences, Lanzhou University, Lanzhou 730000, China;

2 The Grassland Station of Ningxia Hui Autonomous Region, Yinchuan 750002, China)

Abstract: In this study,we discussed the effect of seed size and altitude on the C,N,P contents of 53 Com-
positae plant seeds on the northeastern Qinghai-Tibet Plateau,and provided theoretical evidence for discus-
sing the response of plants to environmental change. Seed size was defined by the average of three samples
with hundred seeds,and element content of seed was measured with K,Cr,O; external heating method and
flow injection analyzer. The results showed that: (1) There was significant difference in seed size of 53
Compositae plants,and a trend that seed size decreased with increasing altitude; (2) There was no signifi-
cant difference in the C,N,P contents of seeds and their ratio among altitudes. However, there was a trend
that the C,N content of seeds increased and the P content of seeds decreased with increasing altitude; (3)
The C contents of seed did not change with seed size variation. While the N and P contents of seeds had sig-

nificant negative correlation with seed size,and C/N,C/P and N/P ratios have significant positive correla-
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tions with seed size. The seeds with more relative contents of N and P are going with smaller seed size. This

study suggested that the more accumulation of C and N in seeds could offer more energy and synthesis of

proteins in the earlier stages of plants,and then would improve the ability of seedlings to resist harsh envi-

ronment and enhanced the survival rate;the more contents of N and P in smaller seeds could offer enough

proteins and ribosomes for the earlier growth of seedlings and help them to grow fast,and then would over-

come the disadvantages due to smaller size. Thus,it is an adaptive selection that contents of C,N and P in

seeds changed with seed size variation and altitude gradients.
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Fig. 1 Distribution frequency of seed size of 53 Compositae plants and their responses to increasing altitude
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Table 1 The collection sites,altitude, seed size and C,N,P contents of 53 species of Compositae

K3 R R A NN Cau N &4 PE&

Species Altitude/m Collection site Seed size/mg C content/ % N content/ % P content/ %
B K BH Leontopodium nanum 4122 3 7% Dianzhangou 0.12740.006 61.877+1.790 6.603£0.133  0.930%£0. 040
At T Bt Senecio dubitabilis 3516 Il BT T 5 Awancang Maqu 0.26540.015 63.850+0.620 2.938+0.029 0.657+0.023
KEBMNEE Saussurea hieracioides 3525 il By 75k Azizhan Maqu 2.01140.024 57.1504+0.622 3.622+0.274  0.467+0.042
RE Artemisia hedinii 35256 IR ALY Azizhan Maqu 0.10640.008 63.22740.625 3.72840.128  0.97540.015
NP IRNES Saussurea dzeurensis 3 560 il A P Muxihe Maqu 1.541£0.087 59.273+1.265 3.878%0.043  0.44540.023
KHAFE Artemisia sieversiana 2968  AMEVE LY Xishanpo Hezuo 0.31240.011  59.890+0.972 3.920+0.125  1.025+0. 044
W Carduus crispus 3155  FPIEJE Sangke steppes 3.252+0.307 73.410£0.721 2.7524+0.053  0.545+0.035
K& Erigeron speciosus 2928 AVEIR K 3 Shiyanzhan Hezuo 0.09640.002 58.057%1.410 4.785+0.066 0.805+0.013
WEH Saussurea japonica 2 968 A Ve L, Xishanpo Hezuo 1.252£0.036 68.65540.884 3.357%0.094  0.48540.013
Hift £ M35 Doronicum gansuense 3536 Il APE Muxihe Maqu 3.1664:0.143  73.11540.445 3.17740.058  0.69020.018
HikMEH Saussurea kansuensis 3902 I Gamaliang 1.874+0.093 67.223+0.553 3.74240.107  0.47240.021
BER AR Carpesium Lipskyi 2663 453 Ruoergai 0.65540.023 56.52741,087 3.41340,272  0.17840.006
WETERY Cremanthodium brunneo- pilosum 3525 35 il BT 7 Azizhan Maqu 1.97840.063 53.89340.993 3.9124+0.148  0.74740.026
H 4G Xanthopappus subacaulis 2 968 Je [ Niba 7.92440.092  53.607+1.255 5.04840.140  0.71340.008
WIREH Anaphalis aureo-punctata 35256 I BTHCY; Azizhan Maqu 0.093+0.007 57.19740.758 7.63740.151  1.0854-0.009
WA E Ligularia virgaurea 3525 3l BT #i Azizhan Maqu 1.413£0.206 54.150%1.250 3.43720.090  0.52240.003
KA %58 Aster poliothamnus 2 904 Je B2 Niba 0.81940.012 55.700%+0.364 2.270£0.269  0.585+0.067
TRIEL Bidens tripartita 2 668 i ¢ Zhuoni 3.19440.053 51.2404+0.472 4,75740.035 0.742+0.014
AR Anaphalis hancockii 3 505 F iy B] Fi 3 Azizhan Maqu 0.14340.011 58.645%+0.912 7.222+0.071  1.105%0.023
WA REH Saussurea sylvatica 3741 1 % 74 Dianzhangou 2.346£0.057 60.157%0.665 3.282%0.141  0.31240.016
22 M E 45 Saussurea epilobioides 3 741 # 3 ¥8 Dianzhangou 1.46940.046 59.82041.900 4.223+0.049  0.56340.010
Wi .35 Ajania salici folia 2 604 g Zhuoni 0.1634+0.006 53.873+1.553 2.800+0.275 0.602+0.050
L@ S M EEH Anaphalis latialata 3 564 H il A PG Muxihe Maqu 0.03340.003 62.963%+0.993 5.167£0.125  0.987+0.003
Wi S E Ligularia sagitta 3539 35 il A P Muxihe Maqu 0.98040.081 53.383%0.968 3.858+0.058 0.935+0.044
B Picris hieracioides 3470 il % H 3 Cairima Maqu 1.205+0.016  64.26040,745 3.1304+0.405  0.58240.085
S Artemisia mongolica 3470 H il % H 2 Cairima Maqu 0.13640.017 58.640+0.000 3.423+0.162 0.683+0.038
B T B % Senecio densiserratus 2 860 47K % Ruoergai 0.85240.024 59.160%0.507 4.385%0.254 0.837%£0.033
435 Arctium lappa 2768 M Youkou 11.269+0.199  63.560+1.358 2.50540.021 0.17040.028
A MW 3 Sonchus transcaspicus 2928 AERE 4 Shiyanzhan Hezuo  0.34140.005  54.657+1.553  3.08240.054  0.83040.025
TS Aster flaccidus 3902 L INTH Top of Guanggaishan  0.51640.018 57.533+0.396 5.755+0.143  0.72240.031
HAEFET Anaphalis lactea 3 566 il A P Muxihe Maqu 0.21340.017  65.017%0.375 6.905%0.272  0.855%0.026
P % B Saussurea nigrescens 3525 35 il BT fi 5 Azizhan Maqu 1.546+£0.152 59.513+1.293  4.452+0.235  0.69740.008
=M MBS Parasenecio deltophyllus 3 566 il A VG ] Muxihe Maqu 2.12940.059 61.850+0.636 2.915+0.093  0.560+0.031
VW& Artemisia desterorum 3539 H il A PG Muxihe Maqu 0.26740.004 60.137%+1.265 6.955+0.113  0.943+0.044
WA E Ligularia virgaurea 3 741 i1 % 74 Dianzhangou 0.37540.014 54.32340.987 3.207£0.148  0.450£0.017
FE S E Ligularia tanguticus 3 505 I il BT i Azizhan Maqu 0.88540.010 58.023+0.733 3.783+0.279 0.618+0.037
KT B Senecio tianschanicus 2 968 AVEVE 1LY Xishanpo Hezuo 0.43740.010 59.0834+0.644 3.088+0.094  0.990+0.026
5t 13k 35 Cremanthodium liheare 3505 F iy Bf 7 5 Azizhan Maqu 0.96540.110 54.883%0.971 3.917£0.013  0.703%£0.003
M4 Ajania przewalskii 3525 35 il BT 7 3 Azizhan Maqu 0.12640.002 64.360%+1.125 4.395+0.198 0.767+£0.038
M4 Ajania tenui folia 3539 4l A 5 ] Muxihe Maqu 0.11740.003 56.775+0.544 3.683+£0.727  0.695+0.134
B %55 Aster labrangensis 3525 4 ffy By 75k Azizhan Maqu 0.32740.004 56.9704+0.382 5.698+0.182  0.818+0.006
INERTE S Saussurea parviflora 2 968 AVER LY Xishanpo Hezuo 1.439£0.089 58.267%£1.559 3.082%0.083  0.39340.013
I35 7 H Anaphalis aureo punctata 2968  AMEFE LY Xishanpo Hezuo 0.0564+0.001 63.950+0.514 5.958+0.120 1.360+0.048
T K Leontopodium leontopodioides 3902 230 3% Gamaliang 0.11740.003 73.120+1.264 5.905+0,147  0.763+0.023
PIZLEH B Sinacalia tangutica 2 648 i J¢ Zhuoni 0.33740.008 61.173+1.593 5.153£0.053  1.148+0.004
[ 4 1 B 46 Heteropap pus crenati folius 2 622 il Youkou 0.37740.023 57.877%0.789 3.683£0.074 0.747£0.003
% B 450 Aster souliel 3525 35l BT 7 Azizhan Maqu 0.85840.020 61.2374+0.828 2.737£0.046  0.508+0.003
HEWMWHEE Ligularia przewalskii 3312 I3 I Foot of Guanggaishan  1.2300.056  58.16340.339 4.750£0.074  0.91240.012
98 %5 Aster diplostephioides 3525 3ty BT 7 3 Azizhan Maqu 0.74140.033  54.460%0.453 4.805%0.208 0.622+0.013
YW TF T Anaphalis margaritacea 2 904 Je B2 Niba 0.05940.006 59.94040.948 4.347£0.190  1.465+0.049
Wtk &% /1 5 Parasenecio roborowskii 2 604 5 J¢ Zhuoni 1.02440.031 57.34742.238 3.197+0.09 0.63340.013
W& Artemisia scoparia 3525 F iy BT 7 3 Azizhan Maqu 0.08240.003 69.34740.543 3.477+0.064  1.043+0.026
LR T Y Saussurea purpurascens 3 556 il AP Muxihe Maqu 3.313£0.212 57.040%0.675 3.19220.098  0.34740.013




8 ES

FOL A5 T R I 53 Pl A R A A T b R B R T /NI R B 06 R 1639

xR2 S3NYMEMEESEEEMTFRCNPESSEREILENEREZAENST
Table 2 The one-way ANOVA on the contents of C,N,P and their ratios of 53 Compositae plants and different altitudes

it Yy Ffa] Species W4k (8] Altitude
A
Variable B df F P HE df r p

& C content 52 55.95 <0.001 3 0.97 0.41
A4 N content 52 143. 28 <0.001 3 1.11 0.36
& P content 52 163.01 <0.001 3 1.55 0.22
At C/N 52 2.80 <20.001 3 0. 90 0. 45
Wk C/P 52 12. 80 <0. 001 3 2.34 0.09
AW N/P 52 120. 94 <0. 001 3 3.45 0.02
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Fig. 2 The contents of C,N,P and their ratios under differnt altitudes
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Fig. 3 The correlation between seed mass and the contents of C,N,P and their ratios
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