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1993 FEFTEMERBLBEEESREANIRSATHRESHTEHE, £4
FTRELCAERE, RAEZRITREZS T I EHSEHRRIEN. SREH. FRMY
WEM GRYEMHMRETRIIMEEF ULERRIHREAMEE=REREL. B
WMASGHZSHTHIRBRHEABRAS.

KA. RARRK; B &%, WEHE: EHT

EEBRBEREATEMEG P, BE (Avena sativa) 1 — 4 4 A 2 I 37 il 8%
EMERGH, REABEET K. HTH - SUBLEHENERAR, FIRELE
MR IE RS, BB - REERENIR, HAERERE 1984, AETLE
(1992). WEMAE (1992). UM (1993) SRBELHM . FHSHRM—F4fHED
B ESFEWE Vica sativa) fﬂgﬁ? (V. willosa) 5 RIEN RIHXE, {5
BWEFHIERT OCHBRHET. WEREFTHIEETF 0 CHRKZREFR
MITTATHE ME R T 1993 FAEFEB ERB L EREGELSREFMLRIHGT TRELS
BRI PR BAEH S, HF B ERR A G AR TR 2R,

HABEL

FEBFEEI R EEG SRS ISR T 5 15 4 2 03040 3% 1L 4 B g o
¥R 3200m, FFHKE—1.7C, =5CHIE 927. 6 C., BB A K 130~140 K, E &
K 620.3mm, FEEPES~9A, HEJBRKRNGBIY., HAEBE YU ER
(Kobresia) MY AR B W REER M (FNMES, 1982). AL U HAARMRCERS
(BEE, 1982), FEER,

* AWAFPEBER “AL” HHERHTME (KZ95T-04-03, KZ95T-06); HHE SRR ELEHAME
(KZ951-A1-204); A BERGESRE TR HRTE B,
A3 1997 4E 11 B 27 A ¥k H .
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BB T

RE A TH R WA MRS, T8, hEERERBRENATES. BUEL
T f80HE ¥ 4 2% 60m’ fEIRAE, BERDBFBIREF, M RRAK. MK AELEH\ABEEES
R X . R AT R T 1 RO R B SR BT S TR

REUARMWBEELE, GHUERREFR=ZAHEEANKFETAGHE.
MEXBUEKRERRANEHR 4 SAEEERR/INERE IR, ERBENTE
BEMEET, BEFKXRARBAABEFAH TR, MEIEESIRUEHSTRE.
BEIMESTHREMHTETRASDME. 75 20em, K 4om. ¥ L4 (2) ExF#
FREZH (E1l. £2). #REIXK 124, 8HPRERY 3mX3.5m, ZREH. &
2 4 48 R BE B B MRS AR 1 400 Bk /m?, SRHBCRRE 200 Bk /m’ BRE . O KRB AHE
EAR, W EEREN; SR 2R, s A2 B, NEM~EMOA1ZH,
e & Rtk Flad, R\EREMEN,

®1 RBHEXRSKE

Table 1 Both factor and lever of experiment

7K A k3
Lever Factor
A B C
EE TR SRHE BAEFK
Varieties Species of Mixedplanting
of oat pulse forage system
i RME AT 8
Yellow oat Hairy vetch Mixdcropping
2 B#45 WEHD fr] 4%
No. 4 of Bayan Common vetch Intercropping
2 A B &
Tabel 2 the design for experiment
Hes RN E 5 =
No. The content of experiment file
A B C
1 HEE+EAT, RIE 1 1 1
Yellow oat+ Hairy vetch, Mixed cropping
2 HEE+WEHD, BE 1 2 2
Yellow oat+common vetch. intercropping
3 E#4SEE+EHRT, ME 2 1 2
No. 4 of Bayan-+ Hairy Vetch, Intercropping
4 B4 SHFHHEBRD. BRI 2 2 1
No. 4 of Bayan+Common Vetch, Mixed cropping
LRG0

1 BREAAMEERRBEARNER

AR ERN N RHEFRRETANERILE 3. IR 3ITH, 4 SHERNBE
R, 3 A EE XA RN 119. 2kg, FTAGAES RN 37. 841, STER
(Ef 3 SHAME, Bl 13%. 3HRBREAESAFRMARLE 1. Bk 3, A1EA
m, SARKREZN B RESTERN, A BE GEEXRE) HWAKFHHRE
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J5.6kg, IEH4 SME ST B MTERTHRO=RENA, BEE (G
BWEM) FAKFHBRER 21.8ke, HERTHEHFHTHAERMBNA, CHE
(RRBAEDT ) WAKFAREN 14. 8kg, BB =8 980K F 5.

£33 BHEFRFEHSN
Table 3 The statistical analysis of yield

KRS ¥ = MXFR (HE, &F)
No file Yield of plots (fresh weight, kg)
e

A B C 1 2 3 Total
1 1 1 1 34.8 35. 4 35.3 105.5
2 1 2 2 36.0 36. 2 36.8 108.0
3 2 1 2 33.7 32. 8 34.4 100. 9
4 2 2 1 39. 6 39. 3 40.3 119.2

1 K¥FZH 214.5 206.4 224.7

Sum of 1 level

2 KFzH 220.1  228.2  209.9
Sum of 2 level )

1 K¥FFHE 107.3  103.2 112.4
Averages of 1 lever
2 KEFPHME 110.1 114.1 105.0

Averages of 2 lever

®ER 5.6 21.8 14.8
Gange R
BB T 28 10.9 7.4
Effect T

. HBREKA, B, C5% 1. £24#F. Note, the facter A, B, C as same as table 1 and table 2
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Bl =#HER5EFRE%R
Fig.1 The relations among the three factors with the total yield :
H: WBHEKA, B, CH5% 1. % 24H . Note: the facter A, B, C as same as table 1 and table 2

DA 2R3 WK 3 R & AR B BB A K/, TUH B EEHMRRK, C
WERZ, ARRRAD. XS REAA NN S ERHEHR, HKEBREYL,
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URMBMEMMEE ZAXBNISHASHMBUIITHEEPHRRKT N ERFTHEWY,
B R B AEA S .

2 FREERANTRERSWN

RHTH-BENAEHAEHRE=REFZHE, FXAFAEXNERHBENE ™
HRUEEABRERN X EHREGBE ., SEEREANEXRCRERATE.

(1) AFEHAEPEMHBENEER AFBEHASESN 7T EE T EREE
WA THRLI ARATUFEEABRMEE, SRENOKE, ERERL, XA RAAK
HEMBEMEREMREBELATR, HLULSHAGAENR. HEEESMZHSHENA
BEAEFHEEER, BUARERBNEREENHAGHE . NEFE#EE, SRHE
BRARFHXREREE, BH4LSHEEN T YTERN 4.50 mm, HRMWE T HFFZ
3.75mm & 20%; FHRBERERN 2.56 g, LEBRMFET M 72%0: F H vk w0 65 b 3§
W #S5.-6em, 13.2cm, SHAETRBEMLL, HERBRE, HifiEREEE DR
FHEAERMB EAEYENEREFFERN, EHBENKMEZZFERWME. &5
BERANEFOEEREESL S, HEHIMEBEHTFH®RBMNLHH 35.5 cm, 28.3
em, EETFEMNERBEASTHOKE. MHESRKER L, HERIULEETELAHE
HEERKEY, AAERENEEZ7.2cm, BENEKEEE 20cm, RELL LXK, HH
B4 SHEMESE, HEREHER TS, UTERENHASRARENMRE. 2
FRMABETR, REATHE (£33, TEHEREENHENTESHGLEBEEATY
A, ARTHRERERYWEOFA A ki, BTHEIHREHE W EEEE, BRET
RRMEARY, EHERERESF, AMERBEAHEHEGRY.

4 TREERAME1ER

Table 4 The performas of several composite patterns

B # OCEX) GF.3:4 ELud: 1¥EHXk"E (AF)| BB (AF
HKRS Plant height (cm) Weight rate Weight rate 1m? yield (kg) /31.5 ¥ %)
No. £ TE between pulse between stems i gE Total yield

Oat Pulse and oat and leaves - Oat Pulse (kg/31. 5m?)

92. 4 60.9 - 0.566 2. 066 2.141 1. 211 105. 5
94.3 81.2 0. 630 1. 953 2.125 1. 339 109.0
95. 4 62. 8 0. 561 2.125 2.053 1. 150 100. 9
96. 2 82.3 0. 660 1. 768 2.278 1. 503 119. 2

- W -

(2) REFEEFMBEREEFEROMN SRRERVRBASHEEIRER
PEARB N B 2 A4S R T & 5. AR 5 ATLAE . 3 B3 X 38 ok 6 B 200 K /b BT
K A>B>C, Xt G 8 #k H BB K/NRF R A>B>C, S # = Bl B E MRS
FrksE, A kRA A, £ EHEATRABKKER. 3 BRI R H#HN
KN A B>C=A, 320t H A8 K/NBF A B>C>A, 8 kiR B iRE R
GRE, BEEFHATRBHAERE, WNEAEBYEEMMFER. 3 BRNBME
MEE, HE>ERET RGBTSR B>C>A, 58K F & R85 o iR &
7= B B9 B K F R IR 8 3 AR RIR AR 7 K

B EAH, AEENH, SRREROFERZAUMBEHRASETEORMEX
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(10.9kg), ZREFHMBEBRRAGKEG, BAERABREIRES =B EREB K. i,
UEBREERMAERAEN T EEBRNERAERM LAY,

@) BBHREETHROEXIT HIHEAARBRENEEKRE. SRK, X
Mk, R EBAMEFRELAGES R, REBELTRE T METERNAXI TSGR
6. AT 6FTH, BREMKSHRE, £/, 87, ERLHEMMXURRERTSTER
HERMAXNS, HEEHEREAYEBEMRX. HPREHRBSEESL™ (r=0.7621); G &
KESEERE™ (¢=0.9145) MRBETR (=0.7858), SRHEERE® (r=
0.9145) MRBETE ¢=0.742D), ERIKEEMNK ¢=—0.7617), EH LT FEH
= (r=—0.8637) ME=® (r=—0.8466), MER=MEB/BETE (=0.8866), &
HERFESRE\ETR (r=0.9487) WHXARYEREFKTF. SERSTSERE (=
0.6860) MEEH™ (r=0.6329), ZEMHE5MEL™ (r=—0.6613), WEHR=5T

£S5 RRERMNAREAEABNELEERNHE

Table 5 The effect of experiment factors on productivity proporty of several composte patters

B % CEKO TRE | o Ll LERRER A (BEEKAR/
Ll Plant height (cm) Weight rate begween 1m? yield (kg) 31.5 FH %K)

I ndex e T ¥  |etween pulse b i M g Total yield
Oat Pulse and oat 1 Qat Pulse (kg/31. 5m?)

eaves
H = AN (TR PR R0 B S{RANBYICHE B e P B
Factor

Sulmz.kolelﬁer 186.7 187.8 188.6 142.1 123.7 143.2/1.196 1.127 1.226{4.018 4.191 3.834[4.266 4.194 4.419 2.550 2.361 2.714|214.5 206.4 224.7
Suzm#(:}lzzlger 191.6 190.5 189.7 145.1 163.5 144,011,221 1.280 1.191}3.893 3.721 4.078|4.331 4.403 4.178 2.653 2.842 2.489|220.1 228.2 209.9
%anfe RR 490 2.70 1.10 3.00 39.8 0.80)0.023 0.163 0.025{0.125 0.470 0.244(0.065 0.209 0.241 0.103 0.481 0.225| 5.60 21.8 14.8
ﬂtffeﬁit TT 245 1.35 0.55 1.50 19.0 0.40[0.013 0.082 0.013{0.063 0.235 0.122]0.033 0.105 0.121 0.052 0.241 0.113] 2.80 10.9 7.40

#: ZABREXA, B, C5%& 1, £ 2#F. Note: The factor A, B, C as same as table 1 and table 2.

®o BIENEREEFHERNBXER
Tabel 6. The correlation matrix among productivity proporties of forages in mixederopping
& BRI E-gd
WA BRI GEES Weight rate Weight rate # TEREE aER
Oat height Pulse height | between pulse [between straws| 1m? oat yield |1m? pulse yield| Total yield
and oat and leaves
X1 X2 X3 X4 X5 X6 X7
X2 0.6419 =
X3-0. 0441 # 0. 6866
X4-0. 3347 0. 0547 FO. 7617 = =
X5 0.7621%= 0.6329* 0. 3487 0. 6613 =
X6 0.2790 0. 7944 = = 0. 9145 » = 0. 8637 » = 0. 6974 =
X7 0.6027 % 0. 7858 * = 0. 7421 » = FO. 8466 = * 0. 8866 * * 0. 9497 » =
* T P<0.05 * # P<0.01

R (r=0.6970) MHEXRBIIEBEKT., BEHRLEMRS B 60H L0 MR 7E %

RAGHNBARNEZE, AHREBRETRE. KERTHRBLBARRASH

—AMEEEN., HHBEBETRSHEEROEXER,. DSHEAFHEXREIRA

(0.9477), EBMEREXOAEH AN ERRERFROBEYE, XS5RRENH
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WERR—-HM. AR 6HXEERTES, EREHEF, RESHFEHE, THTH
MEXAEMERANEEXE,

=
(D) ARBLUERISRESHIACEEFRARBERET X NBMRAS.
(2 EERBRBHANNEAEZEEMAERNER, 2RRUKTHEHEAS
RTFRAEET; MERZHARKETREE RN S5, BERLTHE.
Q) MIEFHEMEETHREZRERE D, EEESHHTRAENMHEAXREDE
K&,

4) ERERRHTRESHEHD. EETRETHERSEREK A TE 2%
KMIRRBEZE AN AR — M RREERE,

2 %2 x ®
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A PRELIMINARY STUDY ON OPTIMUM MIXEDCROPPING
PATTERN OF THE OAT (AVENA SATIVA) AND THE COMMON
VETCH (VICIA SATIVA) OR THEHAIRY VETCH (V.VILLOSA)

IN THE ALPINE PASTORAL AREA

Zhang Yaosheng Zhou Xingmin Wang Qiji Zhao Xinguan
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences, Xining, 810001)

Abstract
One mixed cropping experiment of the oat with two pulse plants was carried out at the
Haibei research station of alpine meadow ecosystem, during growing season in 1993. Orthogo-
nal design across for 3 factors within 2 levers was used to study the effect on fresh weight of
forages among the varieties of oats (factor A), the species of pulse plants (factor B) and the
sowing ways (factor C). It proved by experiment, the effects of three factors on total yield
put in order; B>C>A. In four mixed cropping pattern, the common vetch is better than
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hairy vetch; mixed cropping is better than intercropping;the oat variety,No. 4 of Bayan is bet-
ter than Yellow oat. The best pattern in this experiment is No. 4 of Bayan with common
vetch, mixedcropping.

The result of correlation analysis showed that the correlation coefficient value between
the forage yield of pulse in per square metres and the total yield of mixed cropping is the maxi-
mum. To compose an optimum mixed cropping pattern, choosing a better species of pulse is a

chief factor.

Key words: Optimum pattern; Mixed cropping; Oat; Common vetch; Hairy vetch
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