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B B LUANBEAANRBEEKNEEE (Kobresia humilis) Joitkl, PR LE
VIR EERERRSENT MR ERN E RN RB AR, BERF &% 8 T
FEEBFHERIBY, TIHRE /b HRENF FHARMEBHRA H 0 &, Kk
X AR R A R DM SRR LS R BTN ER A T
PEfl, JEFPIREBREAH RS TMMRIOBRE, BEDLEE AN ERERNE BROR
W, LR IESBURETOLEEE, FUR T WIERE, IR TR T X & fER M
BE.

Xl =IEY BREE LSRR RIRME

KEERERSSHREENNEZLEIE, XRETAREASTFERXNEDE
AAENE S E. BBXS R4k, NSER, HESgR, BERS, ARERS
(EAX%,1990; EFBE%, 1089, kZ1§,1982), A & ILEW L SR E AR T EE#
WRRFED!, FRERRHN ERANER, XFMREZN, BENERRES B4
TAROT, HY R TENEESBROEE, ESRE(ED S, 1990; Tiks,
1989), HEISh BA—g %E LML &AM 3 (Bliss, L. C., 1985, Greer, D.
H. et al., 1989; Machler, F. et al., 1978),{BF X H S EH XS LEYIE S 4
HEABENTHRBREARL. AR, RIIERTERE R X ARG IHR G = 0LEY
BEE,SEYAABESHEREE T, RGERNARFERCEDEOENET
W5
1 HHR5/RE

a. HRMHEAREEREREKNBERE, EEYWERET (6—8 A), BHFE
Todb S R A A SR K EMIE (R 3200m), & X1 (MR 3880m) ., kiR il (HHk3985m)
7 BT T GER 2200m), ZEFE Ak T RIS B AOIEIR IR BB P T S8 B Y,
P E & A B iR,

B, Y F RS 10 B, NERMS RIILBEEEEERILA R L

AT 1992 57 AYH,1993 4 2 A BB R,
* AXAARYESRTERIRNLAERQESRECUNANELERYTA,
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B, HaBlAERFEZEGREN 10—15°C; X RE N 60—70umol-m™2s7!) F1ik B (RE
F13—24Cs HRMER, ERRRBE B AR EWA1205umol em 2 s MR B LB T,
EHEBITA.

FEVRBER G EMEHRR(-5—-21C) Pl LB RE. BHEZHNLEHR 8W HE
AT 43, X580 90—100umolem™es™!, XbE 4 A LR R, (KRB, NBAET Bk
ZSHNEBLEEABAKKILETRESD,

b. XAHBERMUET=HEFEEES Q992K B, FSP-2 ARG EBK
WixE, RUEF =88 T A /ER N YR &R B &840 #2318, PR IE
k] Cao % (Cao,S. J. et al.,1988) L HE . HALBRRFIMERABIFENE,
FREEEEEHFFEOTERE(LEEDAEEES,1085) HEENEAY N ES
BRI BT B (1990) By 3, H i UV-260 408 R EHHIE, L& H ¥ iS4 (PAR)
Fi%2HE LI-COR-AR] 4=y Li-188B @5 (Y WE . B—WHIRHMWAE 3 — 5k, BHEHF
W, EEERRPERIIEL B R T=25C, BRI LE, BEH: 0.1mol/L
NaHCO,,

2 ER5itE.

2.1 ARWRERNEEFEHRESBREX SR

AE1TUEH, oG TARBRAKWEER, BRAETE, HFHEHRE424
{%, X 5 Bliss % (1985) DUR IR 2 REGE M 1L F (Oxyria digyna) Br i 45 R — B,
B0, BRALBRE RN RE o/b EREHAE MRS BHLEEROE, HRES %
WE PRZILUEERFA R TOME. FERRAR, KFHEEHREIMES B, RN
MR SRR O AR B (Tieszen, L. L., 1970), TiEKEH & MEE
BUNAFTRAEIMNES , X #0505 MR B 7, AR T S ERARELT,

R1 FEABREKHBBEHZRENLAY MRIBHOLEER

Table 1 Comparison of chlorophyll and carotenoid contents
of Kobresia humilis grown ai different altitudes

B R BHEgxak nEX a/b (PP PESH HEE/ KT PR
Altitude Chl.(a+b) Chl.a/b Carotenoid Chl./Car.
(m) (mg+g~'FW) (mg-g” 'FW)

3985
3200
2200

1.77
1,92
2,03

4,119
3,399
3,409

0,863
0,662
0,638

2,438
2,479
2,619

B3R 2 T, #94R 3985m ALiYSR M B & R R WR 3200m L0, HEAMEB T
BUEFHR. FARE, HH THBRERDEDHRENHAB T Ledig, F. T.
et al., 1983), PLAN, HAMEE, EXM_EABEMOELET, BEREDIILS 8
SABET ERROFFEY (Michler, F. e al., 1977); TIEMEBRARLHT,
REREDHLERRHATGRE, 1992), HFRE(1988)AHRSETMRE S KT
FHEWHERRENRER; RIVAATRREY RN ZESE BESESE T RER
RIER, X—HWF it — P PRIESE,
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BE RO A R AR A AR R AR MY A (R 2), X5 (Bliss, L.
C., 1985 RRABEELRMHRNLER— K, BHREF, @ oEREN TEEH
B, A ARDCME A E AR RY, THRESREAREYENEFIOR R, AT RS
IR R R MR OL & B E L (E B R, 199D),

M 3 FIE H, BRAE, BEECFIRERME, X 5FEHEE(1986) RKREA W
BRILR—B, Tl Michler MM ALREY, BRRABHEME (Trifoliumiepens)
FEUP R 3 12 AR U AR B, PR BRI AR N S0 B AR B O0,/COs LEEFH X, BER
®m 0,/CO, (WEMBERRET, W T CO, @ K M REW O, B BERE L, XRK
BT CO, FRORE, RETHFR, EERAXOBELEERMXQE, BAET K
i CO, HHIKE, 0,/CO, 4, Rubisco Xf O, iy 5% A1 J7 40 X 1 I (FEHEF,
1986) , M TG 58 i€ 4R B0 1Ly Y- PP 0 B2 B LE 85 MRV LM S

Rubisco 2R WiIFIR A EE R, B YK 2 108 RS ERE, 7T A % B0 3
TR R T B, BRI RB T AL T PR, 240, ZERRELE (GO) hR—
BRI ERER, 2EOEESRERFEERERERE. FRBROENF
#(Typha Lasifolia) 5347 X R, GO W& (McNaughton S J,1966), Al
AR R RS B R PR SR AU B M, VTR R R IMEIR . (R FEBD 38 £ RubisCO,
GO WF BB I R R ERNE R

F2 TEBREKNBEELSFEMNLER

Table 2 Comparison of photosynthetic characteristics of
K ,humilis grown ai different altitudes

b3 & Ph %%Ei ﬁiﬂi??‘—iﬁ i‘:?bﬂ%ﬁ Yt &

. otosynthetic pparen ight s .
Altitude rate quantum yeild compensation Lxghtr szturation
(m) (umol O,»m~*+8™") & (umol-m~*s™") | (umol-m™-57")

- 0,028 46

3985 2,48+0,011 €0.034) 20) 767

3200 2,02+0,012 0,032 32 627
(0,056) (15)

EEANREAR-RERBENER Data in parentheses were the results of another exper-
iment

%3 TEBRBEEXTREENLS

Table 3 Comparison of photorespiration rates of
K humilis grown at different altitudes

e X # & YR EE
Region Altitude RPIOC

(m) (umol O,em*+57")
K Daban Mt. 5985 2,76 +0,011
# dt Haibei 3200 3.68=0,014
W 7 Xining 2200 4.51+0,023

RPIOC: #i%BEMANEH Rapid post-illumination oxygen consumption

2.2 FERARBRERERAETAERNREELAHEOLE
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BEEERE HRCRAR T AR, EAEER HIll REER CERRERME R
BREFEFAAETERECE ), BREFNERNEEE, LGRXURBT “HXET
BENLRKK, Boardman, N. K. QUNE—RERPELEE.: EHYERMANEE
TR & T R 88 1 58, FRA MR A T X A KR EPEEYMER S, T
HE&#YEMEA LR, BEEHURAEHTHRTH R, Greer,D. H. % (1988)
ROBF R E I, R AL R R AR, Acsinidia deliciose X G B THENH. HKEE
3%, i Ak A AR L R E R R S O ERER GRAEF,1988), RERER

R4 FRABRBENEXYERTRARERTASHEHLR
Table 4 Comparison of photosynthetic characteristics of

K. humilis transplanted to different environmental

conditions from its habitas at different altitudes

\%Fi&fﬁi: BHBA FoA R FORBLBE % i’ﬁ?l\lﬁﬁ, . it’ﬁhﬁﬁ igmﬁ%?‘?
titude of _ . ig ight pparen
original | Transplanted fl:leotti(t):”r':te re?clil;%on compensa- | saturation{ quantium
growing (umol-0,« |(uMFe(CN) "+ tion o (pmo}l-m"- yeild
site place m-*s)  [mg'-Chl-h-) [@molim™s &™) s
iy
3985 Culfure room - - 14 104 0.091
" Oz
Green house - o 18 142 0.045
#E
11,05 34,46 16 140 0,067
3200 Culture room
" =
Green house 20,50 40,54 21 188 0,048
10.0 ¢ ~
&
g
g = 8.0 ™
2 g
S 30} €5
87 Y g 6.0}
QW 2 2
g 2 2
@ IE 2.0 ] 3
s’ ¥eg 40F
e Y
i o 1.0 l//-\\ gg
g g 2.0F
&3
% L i Lo 1 L
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e Temperatire (°C) 10 20 30 40 50
B Temperature(°C)
H1 ABQOARRLQ@BHEY Bz gHOBMRAUOBHENELRTR
ERTFHEFZHER TXL4-E BEW SHBEHRARA-BERN R
A
Fig.1 Temperature-response curves Fig. 2 Temperature-response curves of

of photosynthetic rate of K, humilis
transplanted to the culture room
from Haibei (1) and Daban Mt.(2)

photosynthetic rate of K, humi-

lis transplanted to the green

house from Haibei(1) and Da-
ban Mt, (2)
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HERTEFRENERBE, EFRAREAGE TARNBREENEROLEREER, B
HFXRBERTIEER,

B 1 RE,AERTESRSAATORER, FFiBRE8E, teEERELRK. B
B8R 3985m ALAYRE B 15CH AR AREME, TEHBER 3200m EAE KL
FEBLHHK 25CER. NE 2B, REEAKNBEENXGRERERERFENE
KL4E 10—15C, MAEHEERBBERS, XBLERUAEYOXSERBEZE
FHRREAMOER, XN2BEEARRENER. FrtBhEs, tar Rk EL
o BZ, BILEHERENENIFETLAE A TEES (Bliss, L. C., 1985), X
REWKE 4054 TR R0 E L3R5 BT RO — iR 5 Bs & R 3R 5 T LA R
2.3 REMENBREEXEGERNER

3 MR & B (3880, 3200, 2200m) AR E R, 2 FRRNH -5— - 11 CRRLEERRE,
HEXMBF=HAEERRYER, KRR RERERCENOESHRTRIEEK;
HRMETFHAERTAREAER, BERTOERERMEIEE LG RERK
(£5) X—EREXEBEYI/KR TIES,1087) FEM (FHEE,1987) FNRAHA
— 3, RASILEYH BBV,

#£5 ERBUARESHTERSHANTEBRERKOERLLAERNEN

Table 5 The effect of cold stress pretreatments under dark
and light conditions on the photosynthesis of K.
humilis grown at different altitudes

W 48 AR 7 4 i = 1 EMRT =8 I oxam®
Altitude and i Apparent quantum ' Photogsynthetic
original growing Treament yeild |‘ rate
place &y i (umol O,»m™eg™")
3880m % # Control 0,033 4.45
) ~5—-6C, dark 12h 0,030 2.95
(Ginyang Mi.) -5—-6T, light 12h 0,028 2,10
3200m Control 0.059 4.14
L -10—-11T, dark 5h 0,044 3.68
(Haibei) -10—-11T, light 5h 0.056 3.47
2200m Control 0,077 6,34
~-5—~-6T,dark 4h 0,038 5,71
(Xining) -5—-6C,light 4h 0.040 4.64

B LAY B R X B B R RS B X, ot & 1 I N RIR B i B SRR At 3 58
MBI BEBIFETHR 3 ENRBHE 1 FRNRER, K - I5CHEHET 5 /hRL#EE, X
HHRERCBERRE S, SR EEEN B ARIMNEROWE thR Y, B R RIS
R, NG HREEEEPBA G 6), XERAKBRH AR ARRAEEERAZET
£it5, N RBOE &1ERAZM,

BB X B THRREE, YL - 21°CRHE 5 MG, CRUAZDESRE
EH, BHBRIMNERE SARERRE (R 6). BIWMBKREEEAFERE - 15—
~ 21 CRARBHEE—MRBIREME, X LA it — WAL,
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F6 R AN TR IS AP A T L KR Mk A R A B RR SR R 0
Table 6 The effect of cold stress on photosynthetic O, evolution rate
and leaf elecirolyte leakage of K, humilis {ransplanted to Xining
from Haibei in different times

B At i | XEeFER M PR MR RS B R
Transplantation Treatment Photosynthetic rate | Percentage of electrolyte of
time(year) (umolO,om~*-5™") leaf cells(%)
1987 % B Control 15,82 5.17
-15C5h 1.91 43,57
1989 *$ ®Control 23,74 3,17
-15T5h 20,61 20,72
1990 %} Control 24,54 2,50
-21TC5h —b 48.67

D ARWAAXAE%E No Photosynthetic O, evolution examined

EREREY, WLESERENTERES (Tranquillini, W, 1964), [F—HiH
Wy, = R S H W S G (Green, D. H. ez al.,1988), ¥HER EHHBHED
REWRMX VG, R E N B TR XEBREHTFRESROXORERSERAX
30 38

8 F X M
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EHR R EHERS,1092, ARBENELSEREREY, AWEREER,5: 23—25,
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Whk4,1092; FERERNELABRRHFR, 2EAFREHLERAE R L LB XHELH, 23,

RIHE,1900; HEPEMEER, KT KEHBRHE,51—54,
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A COMPARATIVE STUDY OF PHOTOSYNTHETIC RESPONSE OF
KOBRESIA HUMILIS TO DIFFERENT
ENVIRONMENTAL FACTORS

Lu Cun-fu
(8kandong Agricultural Usiversily)
Ben Gui-ying . Han Fa Shi Sheng-bo
(Northwest Plateau Institute of Biology, Academia Sinica)

Abstract.

The photosynthesis and its response of Kobresia humilis, which were obt-
ained from different altitudes in Qinghai Plateau, to the growing envitonme-
ntal conditions and cold stress wete studied. The results showed that the chlo-
rophyll content in the K. humilis leaves tended to decrease with increasing
altitude, but the chlorophyll a to b ratio and the carotenoid content increa-
sed. The photosynthetic rate, light compensation point and light saturation
point increased with the incirease of altitude, and the photorespiration 1ate
declined. The photosynthetic apparent quantum yield of K. Aumilis grown in
the culture room (PAR, 60—70 umolem™2¢s7!; mean day/night temperature,
15°C/10°C) was higher than that grown in the green house (PAR; highest
1250 pmolem~2¢s”!; mean day/night temperature; 24°C/13°C), whereas the
photosynthetic rate and Hill Reaction rate were the opposite. The optimum
photosynthetic temperature varied with the glowing temperatures and the ori-
ginal growing altitudes.

The photosynthetic rate and apparent quantum yield of K. hAumilis decre-
ased after being subjected to cold stiess. The cold stress was more inhibitive
to the photosynthetic rate under light (90—100 pmolem™2.s71) than under
dark conditions.

Key words Alpine plants; Kobresia humilisy Photosynthesisy Cold

stress



