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COMPARATIVE STUDY ON THE RESISTANCE OF Kobresia
humilis GROWN AT DIFFERENT ALTITUDES IN
QINGHAI-XIZANG PLATEAU

Han Fa Ben Guiying Shi Shengbo
(Northwest Plateau Institute of Biology, Chinese Academv of Science s Xinmg 810001, China}

Abstract The paper reports comparative studies on the physiological-ecological adaptive-
ness of K. humilis grown at different altitudes (Daban Mt, 4000m a, s, |, ; HaiBei station
3200m a.s.l. and Xizang 2200m a.s.l. ) in Qinghai-Xizang Plateau. Results showed that
growth and matter accumulation of K. fumifis at different altitudes had obvious differ-
ences. Plant height, leaf area. content of chlorophyll and dry matter of plants tended to
decrease with increasing altitude. the content of carotentoid and flavonoid . photosynthetic
rate, light compensation point and light saturation point of plants increase with increasing
altitude, and photorespiration rate declined. The content of sucrose, fructose. glucose and
the total soluble sugar of aboveground tissue of plants grown at Daban Mt. increased by
65. 4% . 110, 2%,121. 6% and 84. 64 ,as compared with that of Haibei station respectively
during exuberance, The belowground tissue increased by 5. 6%.17. 8% .88. 6% and
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43. 8% respectively. In addition. the content of sucrose. fructose. glucose and the total
soluble sugar of belowground tissue of plants from Dabann Mt. and Haibei station was
higher than that.of aboveground tissue during winthering-1. At the smae time. the peroxi-
dase activity in the leaf of plants from Daban Mt. and Haibei station was increased 50. 0%
and 28. 1% in average than that of Xining respectively. The results demoustrated that
plants grown at higher altitude in Qinghai-Xizang Plateau possess stronger resistance and
adaptiveness. It is clear that the physiological-ecological characteristics of K. kumilis were
associated with its specific structure, with increase of cold-resistant matter and peroxidase

activity.
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Table 1 Comparison of plant height .leaf area and dry matter content per plant of K. kumilis

grown at different altitudes in flowecing fruiting- I

FREH 5 mBEEm ¥R B (o) i FE f cemy? F 4 F & & (mg/plant)

Sampling place Alticude Plant height Average leaf area Content of dry matter
F3E [ Daban Mt- 4000 d.240.11 1. 854 0. 28 65. 14+ 1. 36
¥4t 3 Haibej station 3200 B340 18 2. 62+0.51 7B- 24034
AT Xining 2200 13. 040. 17 4. 5910.32 92. 10 62

BEETYRSRHEREN, BN R ARSI SEE L TR BTG H
BRI IR T RRER B Pk REER0m SMEETHE TR HER2200m 2
B R 429, 3%, 3200m HHEBHEN THRB S BE . LEKR2200m LML 1%, ERHHEEREHE
TR B S FEN . EEEE HERN TR RS SRR E 2R EERIEX
(r=—0.9739:—0. 9832: —0. 9988, AP B L FES R AR EREHEMEREFHEINDARALR,
HEESIT FTREBEEENKBEAREN N LRI BESHERABT X . F 9EREEENT
¢SSR E B E . ARBSTHRRE R EE SN ERICE.

2.2 FRESEHEBERENEGRTRELALSHBEER
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Table 2 The content of chiorophyii.carotenoid and flavonoid in K. humilis

grown at different altitudes in flowering fruiting- I

FHME  OWNER ETSESR MEKab  RWP MRER ARBMAORICE
Samplimg place Altitude  Total chlorophyl] H: B Carvtenoid conzent A!:-sorptu:n i
lummosity of flavonoid
(m)  cuntent (mg/g-FW)> Chi. a/b (mg/g. FW) O, Dygarnge 0. Dagymp
# I Daban b, 4000 1. 7700 4.119 0. 863 0. 47 0. 38
by Habel station 3200 1. %237 3.399 0.726 0. 45 0. 36
B T Xuung o200 2.0280 3. 408 . 634 0. 44 0.35
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AR HMEREMA R R L SEN RH . P RRERE. LS XECHBER LY KRR
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WL TRERR.KE. TERE RSB R E S IRE S SIS ) B IR
P18 N R R R R PR R TR SAF AT T O M B S S BT
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Table 3 Changes of pholosyntheic rate and rapid post-illamination oxygen consumpiion of

K. humilis grown at different aititudes in flowering fruiting- K

ot pf BHAE kaER HEUFR 3R
Sampling place Alcitude Photosynthetic rate RPIOC
) (pmol O ‘mts) ¢pmol U:fm?s)
F 3 W Daban M, 4000 4. 454-10. 33 2.7540.18
Mjbyy Haiber seation 3200 4.1440. 38 3.6+ 19
P T Xming 2200 3712w 34 4.5140. 26
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Tabie 4 The conient of non-struciural carbohydraie of X. humilis grown

al different altiludes in flowering fruiting- 1

e Content of sngar (mg g-DW?

i3Sl et v S AL

FH o 1000mY  Daban M. WIbio3o0umy  Haber stawn

Non-siructural carhohydrate o R LA TS
Abovegrouud Belowground Abgveground Belowground

B Socrose 79. 94314 26.41. 42 48. 312 58 25.0+1.46
B ¥ Fructose A1 d=5. 08 20.541.70 15. T+ 1. 45 17.41 1. 39
HWEH Glucose 25. 711 34 16. 6 1. 61 13. 4+ 1. 65 b k-1, G8
Al EE e BB Total soluble sugar  168. 33 L 77 Tu2.1+5. 68 0F 74533 TL.O0£3- 25
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Fig. 1  Season changes of total soluble sungar of
aboveground and belowground in K. humilis at dif-

ferent altitudes
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Table 5§ Difference of the peroxidaes activity in K. humilis
grown at different altitudes in flowering Fruiting- I

B TP G5, 206 1 5200m LMY IS BT EGEE (oo BHRE  IRABRE
W s o Sampling Altitude Activity of peroxidase

2200m SL#t) % 38. 826,12 SERBHAF T ¥ 5 place (m) {umt Gugiacol/g. FW-h)
RIFDHASL R YWEERBRNRETE 50 2000 1. 512 15
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