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Bl IR RXAEZFOALEH
HXREFMARERERENER

i S

(BB F B A & R A YWt 9 i)

FEEWN 90—95% WAEMEFBREREFNAAIENERME TR XA ER.
H i, B ER ERFERE T BROSE, SZRUER LR EREEERNAHEN RN
ZLE|IER FAAMBESNEERERREZSHE, BRHTEX L, —DRNEZEX
FHEEFERHAOER BIAHRER 1.95 R/ FHEX - 5 (RRELS, 1978), HELE
AP SRS, SAMHEZ F A BNEK, ZSNERNZ BN E /D HEEX ERE
REBEEL, AR ERK. Z2SEE, ZRMD LR HEFE, AMESERE. B
I, FF R A EE R LR R, HARFEEMLERRA R ERERNER, AL
FEEF EMDRESENREEESE, MAEER EADE RS O E, Rk —25
PR AT RE

MR 5k

ALREMTHBIFRLE, JLik37°27°—37°45 KL 101°12'—102°00", FEFIRE X 0°C,
1 ABER A —13.5°C, 7 A8y 11.2°C, HgRIRREY —30.1°C, MiEREREN 26.7°C, 4
AIEE 9 AMSEERSEY, >5C HREN 1176°C,7, 8 ARKEERKES, NEHT 10°C, > 10T
HBRIEY 484. 6 C.BRIRELE 14.3C A FRKRY 531.6 XK, S H 76,7, 8, 9 B AE,
HAERAKEN 70.5%, HMEBEN 62%, &4 B RN HGE 2672.9 /N, BRMBE 66%, HHLEK
FHLH B R 7.2—8.5 /Mo RSB EY 140—160 KR/FHEKX(HIEE, 1980),
MF 9.3—10.6 LAF/Bo FEBBHBEKALE 70—80 KF/FHER, WK 32003400 KZH]
o ) B AR E 1) (S TEMg Poteniilla fruticosa, i 42 RRATEEIRE Blysmus sinocompressus, Carex sp.
HifE), REE Kobresia humilis, B, BRI RS Elymus nutens, B &) FIATELH (ATEREEEE
Elymus nutens, B3), 48 ERKENIRRE KINR, MEFY, SRUREET, R8RSR

. EREERIE,SRER 30—50 PRt EM ERAM TR AR ABRSREIAINE 105°C fkED.2

30 A4S EEA B0C B EEEM RS S EH  (Berames, 1953), EEBAHERE—ENBEAT
YMRARBENNE, — AT AR KE:

*AXEREEBAKRHENERE, Bt
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R ENPESEFRGE/EHEK B)W, M1 W, AR —XAF _RMENTHEG), L [
L, HE-RAE _RAEAOHEREHERRAL, T AE—RAUEEHE _kilErEREE .

BESLSEFER I HEREEEY LA AR R R AR (EEE, 1979). B
AT,

RHEMERL—EEN _ KA ERBXEYENGTHR(T/6) x 2000 o
BMXENAE(%) THEDE-EEhRANEE aBHEZMCAR/EH)

b 2000 4 1 FFF#ERLA & 2000 KRR,

2 R Mt i

1. FBNRBERARTFHWAI RN LRANAE

HER R A KRB EER A RN PSRN T E SR EEX— A RN H
WATEEMAMES RRNLE, MR 1AUEH, FEMNHELXNRARGS5ALE
HE Y RER R AEH R SUMX— AR FT LI A , B4R 3 B BE A0 OB REFI I 36, FE R
EHORA LR RLUEAR BEHR. R, RAMAERDE QIERBREBRLRER
AENEN.

El WENEHEXANGOAIRISREERN AR

Table 1 The utilization rate of solar energy of artificial grassland
and natural rangeland in Menyuan area of Qinghai.

FpltasE | KHEHELSRE | SRXER AR
HER HEER M FEEEHEL GE/R? - ) | (FFR/IK - 8 (%)
rangeland vegetation bush, meadow and net assimila-t total solar the utilization
type type grassland association ion rate radiation of solar
per year per year energy per
(g/m* - y) (ke/m?* - y) year (%)
LM EIEIEE ML
Alpine Potentilla fruticosa bush 176.19 14% 10°— 0.04—0.05
16%10°
bush
FREE. . BERE
blysmus sinocompressus. 275.6 14% 10°-— 0.07—0.08
Carex sp meadow 16X 10°
EREY | WLEG %R
natural alpine kobresia humilis 183.5 14X 10°— 0.05
rangeland meadow meadow 16%10°
EREEERS
elymus nutens 258.29 14 10°— 0.06—0.07
meadow 16 10*
AT H. oM BT A TES
artificial grassland elymus nutens artificial 492.4 14% 10°— 0.12—0.14
grassland 16 % 10°

M BBEENTIE,

1) The data is from Yang Futun.
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®1IPATERRICREFIAEN 0.1-0.15%, BERBRAEGRST 1-2&, H
BReEAAHBSFEAPDEERAREYREL 04% (ERE %, 1978) B E2—4
o ELRITHIBEY 5% » LREPXE 4% METIE 40—50 %, BR, XMFHMNHBE
BEARFT B RRK, ARRNE, XHEEEEFNaRERAER, RHAXSERA
HREAXHEERSHELERNAZFNBHERK BLER—FTFRFA.

2. BARNFRHARXREZHNATIERATEE TR R AR

MRREFEIEAXEENRERARREESZ—E0E, R, HETL
E—ERFRANARENGERE (140—160 XK/FEHEX - 4£) 2Emse R EE
BREAKIEY. B4, BE 1 REDOBRK LSRN, BH 425 KROHRE
(Albritton, 1954.) 5, AR £EESEB TSN 218.78—251.72 Al T4 R (B5E
BREHBELEYER). R REFAERHTEHEENREATERIEIZ—H. F
% b, RERAERAREEFE RO AT EHERER — M ARENRE, NE 2Ll
RRE , AR ER N REF R R MR, ER ATk, BB % TR, X
M E— LN THREREHEX,

R2 ABNFHERREHAATIEBTFRETNOXEAAE

Table 2 The utilization rate of solar energy in different periods of artificial
grassland and natural rangeland in Menyuan area of Qinghai.

BEH-EER BN M
sprouting stage-grass grass flourishing stage-
flourishing stage Withering stage
AFEHERR
P REANERTL | g ) | FREAEPE | BEREE (F5RE%5 % HEFEE
rangeland n;i::::l‘:n;nd weel. wglar (/K- %) (%) GErK - ) (%)
type s radiation net photosyn- | the utiliza- | net photosyn- | the utiliza-
association per year thetic produ- tion rate thetic pro- tion rate
(Kecal/m? - y) ction rate/ of solar duction of solar
year energy rate/year energy
(g/m* - y) (%) (g/m® - y) (%)
EREEEEES
blymus sinoco- 14X 10°—
mpressus. 16X 10° 275.63 0.07—0.08 45.98 0.01
AREH Carex sp mead-
natural ow
rangeland
EEEEH
Kobresia humilis 14% 10°— 37.49 0.01 183.51 0.05
meadow 16X 10°
ATHEH | ERERERM
artificial elymus nutens 14% 10°— 369.71 0.09—0.11 492.36 0.14—0.12
grassland grassland 16X 10°

. EBMNEAMERRAEFNAIERERMNISEER. EMEFERRARESWLE
ANFESXSEFENFE AR BENLLER

#3HERARMN, ARATERRNRBERESHRM P SEER (AZHMRH, 1977) 48
P St A P RARE 4 (5, LRI AR E 6 %, SRMEBEWER(ISETE, kER
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£3 EENBEREXREHUATESOESRSEF-ENELIAEANRAES
B EER SN A RN UEaELR
Table 3 The utilization rate of solar energy and the net photosynthetic production rate
of artificial 'and grassland and natural rangeland in Meayuan area of Chinese Qinghai
compared with central latitude steppe of Europe and temperate steppe and tundra or

alpine meadow of America.

ERbAETE FRUGHER A
i s %)
; A B R ST A (R 2 ¢
EBER R iy ad P i net photosyn- total utilization”
rangeland type | vegetation type :153 ’dn;Ess g:’t. n A thetic produc- rate of solar
: 2 gaggon tion rate/year energy/year
(g/m’® - y) (%)
[1E 9N EEREL
alpine bush potentilla fruticosa bush 176.1 0.04—0.05
EREE . BEIE
blysmus sinocompressus, 275.63 0.07—0.08
RREG carex sp. meadow
natural
rangeland %mﬁﬁj MR )
Ipi d s
e o kobresia humilia meadow 193.2 0.05—0.06
EREEEET
elymus nutens meadow 25_8'2 0.06—0.07
AL ER EREWEATEL
artificial grassland elymus nutens artificial -513.0 0.13—0.15
grassland
C BMB A EER : Sl
steppe vegetation at middle latitudes of Europe 150.0 0.55—0.6
E M B F E #
America temperate zone grassland 500.0 0.13-0.1%
EMEERE®LES
America tundra alpine meadow 100 0.04

S, 1977 WA LT, MARKPRAED, CAECESEANZEHEGS5EM
FEEE LEALLE, FRtEEBREENARBEETLL, *REESEEGM
ERFBEEMNF LS ETRALREFNAXREERS LEFESAE 1 F. 1,
ARATEHMRARGF SN A& PR IE R = SR R 4 E R ML MR
EHARLL AR, iR BEE—F R,

4. REFHENRAEXREZNATEBREABENEE

M LRI 3 AILLE M, AR ERMER, B2 5EIMNLE, BEEENRENHE
BHRK. FMZE 2 BATUEL, MEREREF A R BN IR, R EZEER
BB, ARRCE RS IR MR, HEREEROERN, 78 TEEEER R
SERERI =, MBHES HEN TR ZL T, LR AR R LN, RFAT. FLLEREA
XS FERDERETIH =, BATZBRER S ER. St L EREREREES 4
PTEESEBERNER, LHRLEER LA MR A N, SAEEINDL SR
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BB B HTESR, 454 B ERB R AT AR, RITAY, BERG AR RAES
FIA TS BRI L A B T B SR DL, BB R, | SO
FERIES, AR S AL T B AN BN ERHES, (6.1 BRI, &
R B M TR R, DURITERS [A] 638 M B A R B A 2% 5 1

2 £ X &

BRI, 1978, KFBWHMRASIAMHESEEROGRERE. LFEAZER (BATFER), 2: 80—86,

HiEME, 1980, @ L BEEMNEEA LR ARIAARE, hEEER, 1: 3238,

HEIE, 1979, &8 HNEM LB, 78—79, KM,

Tz EMSA> 1977, KBtEm B fe—ieREY. BR (B30, 32 (7) 57—63

B, R Ho (BRREE.EHT . &WEE), 1977, BESEERS 96 TH-AE R,

Albritton, 1954, Standard values in nutrition and metabdism, Sannders CO.

Berumes. A. H., 1953, PaGoTta JHCTbeB PasHBIX Ce/IbCKOXO3SHCTBEHHBIX pacTehHfi B MOJEBHX Yc/OBHAX. Tps
HH—Ta (pusuHoi, pacrennit uM, K. A. tamupssesa AH CCCP. 3 (1):229—263.
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THE UTILIZATION RATE OF SOLAR ENERGY AND THE WAYS
TO ITS ENHANCEMENT OF NATURAL RANGELAND
AND ARTIFICIAL GRASSLAND IN MENYUAN
AREA OF QINGHAI

Zhang Shuynan Ma Zhangying
(Northwest Plateau Institute of Biology, Academia Sinica)

The persent paper reports the utilization rate of solar energy and the ways to
enhance it on the natural rangeland and artificial grassland in Menyuan area of
Qinghai. The experimental results show that the utilization rate of solar energy on
natural rangeland is 0.04—0.08%, and that of artificial grassland is 0.1—0.15%. The
utilization rate on natural rangeland and artificial grassland is 2—4 times less than the
average utilization rate per year in China ie. 0.4%, and 6 times less than that of
steppe vegetation at middle latitudes in Burope. But it is somewhat similar to that
of the steppe vegetation of America temperate zone and tundra mountain meadow.
The main ways of enhancing the utilization rate of solar energy are to increase photo-
synthetic area, to enhance photosynthetic ability, to prolong the photosynthetic time,
and to decrease the respiratory consumation as well.
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