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198848 3 H 25 H, %% | IABENLARELR, REART EEH TR, §—
RE(FHEDARGEERE RS S ARAERA)ES 3 ko RNEDIEE, i
RIS 5 SRR S A, 3 SMBRA, ELURMR RS, RIE RIS R
Wo RHE/RIE 2—5 RMT, SFREMNONEEFE, RS, RESFEsE,
R T RIIR AIHIDT » B 4030 BT BOAE EE O 4 %
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Table 1 Combinations of plant densities and proportions of two species
(spring wheat and wild oats) in experiments

BEER/ K
Total density 200 o0 600 800 1000
(No. /m?)
L~
Species w o] w 0] w 8] w (o} w 0]
B 200 0 400 0 600 0 800 0 1000 0
Pure stand 0 200 0 400 0 600 0 800 0 1000
100 100 200 200 300 300 400 400 500 500
BAEG 300 100 450 150 750 250
Two species 100 300 150 450 250 750
mixtures 320 80 480 120 640 160
80 320 120 480 160 640

H: W= F/hFE; O =FiE
Note: W = spring wheat; O = wild oats

EMBEITES (6 A 21—24 B), BEPLERS— LB | REDHRFNE, Bk
W, fE—drh &k 3 kAR R D e, & —nf, RO & 2 50 I 2, Al
SEWZRHHA ASSA-1610 BEMRMLATI TR 4 5 B 6 IR T
1000W SR LIT, HXEEE % 9 F#EL (L), RIOERNERSE, BLL4
. MHIAZER I ERSIEREE YR A R A S, ﬂﬂﬁﬁ:’ﬁﬁd\ﬁiﬁ\ﬁ 20—25¢c (B
1)

AT A R 28 B 0% e & 18 B gk ( bR, 1983);

p—(C:—=C): L-K-60
s
A, P — ¥t A1 ARE; C,— %S0 CO, RE; C— M OCOKE; L— 7

i s . " 44 x 273 s
TRE K—REREARY, % RBEE, U K 22.4 X 1000 x (273 + 1) 2

WX RIEE, 6 THIX % 0.765; S—— Bl fk RETAYE B

HMRARSEERNNES 8 &

(D BHERME_HER BHMRERR A2 0%, HER— KX
W X 0.83;

() WTHHER —BHETHARENKE =42 458, BR—x x 52
X4;

(3) HANEMER WREMRERMER =57 — s REE, MER=K
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Fig. 1 Small chamber system for measuring photosynthetic rate

1. Leaf chamber 1, 2. Leaf chamber 2, 3. Chambre for internode beneath spike, 4.
Chamber for main spike, 5. Compressed air supply system, 6. Air sampling system,

7. Plant assimilation analyzer, 8. Timed switches, 9. Automatic reader and

recorder, 10. Type punch

X P XE X 3.8 (¥1HE%,1987;Borojevic, 1973),

- FpEERER:  NERERERATN, 3Tk LN, HRBEWMTFH
#: BIEZHABRIEF (EHI,1979), B 20 MEA/NEREMBR AR HEBET />
ARHBRHEEENEBASERBUREFTNNOEE, RASHRAMAHERHEHEE
Ko

B &R y = 0.13251 + 0.539522 — 0.25029x> + 0.0416423

R=10999, P =1995%
REE y = 0.06628 + 0.76808x — 0.78996x* + 0.192304°

R=10.992, P=96.7%
Ry R s —— BRI
B RS IR EREBLARY S = | 1dxa.b SBBEST LR

3 B0 T B R AR T T AR A O/ N AR, NS N B N A T
HHEEFENEAAEEEARERARTE, EURERS EER %
I TE PP L T AR
Pl —RHIERF 05, 45 RN HERHMETE@RAREZ T 3040); HE2M
KRWTF:

A = —10.53964 + 82.29340 /W r = 0.843(p < 0.001),P = 91.4%

R, A—— BIEFER E B W — BRI T Ho

e, BRI B AEOBTE, ETERLER ,

M &1 R, E b B EHTE 80C FTFRETRTEEE, BHE—1
B 1 Fha 2 HEONER.
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(1) BEBARNENERMTRENSEAEHEE, WERMEDSE AR %
HEROEEAERESR, MERARKZESERSITHONE, SR TR ESBEHHK
Tl BEME, R LUE N, B/NEMEFRENEIEAIERERISE 400 3%/ K HEE TR
m, LR H L HEMMEIRGR 2), XMERSENERRHE FHERRIA XM
MR%,1979) E—ETETEEN, EWAERRDE & ME/ BB MM K, it
—EREEERME ARG KT M. WRIELER oA, b % e M NEX AR
REMATH®RZ, £5HELSERERN SR, NEEYESERERR S
b i 8 B 8 v 8 » 8] = 2R AL AR KL, BE T SRR L Bl T B Bt & 1R A
FENECHERAMSBENE FERNMAERER BRSNS, FHRENEL
Bl IR b B S /NZRERRIAAE: PEH6 & 0E R E AT &5 L f ™ B, BT 5 EAT
GBS, HTESMEREN, EREF/NEECREHRE , FENBTREEAER R

ERPEFHE 1% KELBERE,
£2 FIEEFRFERARGANSESEARE
[CO, BF /(4 A* - NN )ICREE L3R E)
Table 2 Net photosynthetic rate of spring wheat and wild oats in pure
stands [CO, mg/(dm?-h)] (Mean=+S.E.)

d EE iy B TR = -
| /KD : Second Internode
Species | Density Flag leaf from beneath Main Sum
(No. /m?) leaf uppermost spike spike

200 9.36+1.13 5.40-11.82 2.64+1.24 4.324-0.62 21.72+1.26

FBINE 400 12.39+1.26 12.36+1.75 4.07+0.83 4.2241.61 33.0440.24

Spring 600 8.40+1.15 7.60+3.58 1.751+0.94 2.4940.91 20.24+6.42

wheat 800 5.15+1.08 3.384+0.92 0.34+0.25 0.7440.41 9.61+0.92

1 000 2.3410.72 T.324:0.33 0.1340.04 0.42+0.15 4:.21481.17

200 7.50+1.55 8.07+1.25 4,561+1.54 2.57+0.48 22.70+3.66

HHE 400 10.59+3.32 10.1943.78 4.8470.56 1.8840.39 27.5016.88

Wild 600 7.6214.12 7.1943.61 5.80+2.48 1.09+0.40 21.70%6.19

oats 800 5.561+3.29 4.60+2.23 2.704+0.99 1.01+1.01 13.871+5.98

1 000 4.27+2.84 3.2441.95 2.2040.48 0.75+0.45 10.461+5.64

(2) LIREHEATNEMFRENVEEEFEHE X, ELINHKAREET,
BEWEAFAEETHENZNFRENSEECIEAER, RACEAHEERTTENE
Rt A RS S S THRE , MES S H MRSt SRR, B 0EE
TP EETHEEAK, EREE FEEAEERE TRERE FlEER FHEET
et A fF P S SR B AR T M B, S B T AR R A (33)s RUARNZESH K
ZHRALERE, R P EETZEREEWR/), MERTETEREINET; HRE
ESFNENEAERT,EARNER FEETRSE, EERETZEWAL, RE
e EE AR RS & Ehbli &, 5 e B AMELL, BN ENHRERAN—KARESE
BABETH ARG ARRIEE, BT RN ST EHE,

(3) 3:1(1:3) M 4: 1 (1:4) BEABARABNZEEBRENSGRAEA E R, # D
TMEEFAHEREARAESREIDET —EER, HORMEDNWEAREN SSEE
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Table 3 Net photosynthetic rate of spring wheat and wild oats

in 1:1 mixtures

(Mean+S.E.)

CEBE RS

3 WE e i fany BT B &it
(B %) Second Internode
Density Flag leaf from beneath Main
Species [( No. /m?) leaf uppermost spike spike Sum
W 200 6.141+0.27 8.761+1.99 3.48+1.07 3.7340.67 22.11+1.53
o] 200 5.79+3.49 2.7542.14 £ Lt £ 0.70-40.47 12.75+8.54
w 400 7.83+£1.19 6.39+3.62 5.06+0.44 3.67+1.36 22.95+5.50
o 400 5.28+0.94 4,3540.81 4.1740.42 0.7340.36 14.5341.07
w 600 6.29+2.98 T.23%1.38 4.9340.36 1.64+40.84 20.0942.86
o 600 8.22+3.48 4.2341.80 3.2141.88 1.534+1.76 17.1944.51
w 800 5.8012.65 3.4041.12 2.7242.28 1.17+0.68 13.0942.09
o] 800 3.5040.39 2.7240.43 4.0411.14 0.3-0:[;0.13 10.56+1.37
w 1000 5.88+0.45 2.64+0.30 3.4441.12 0.55+0.40 12.5141.71
o] 1000 4.9241.71 2.70+1.10 3.75£0.77 0.724+0.31 12.091:2.57

#: W.0 FSRE1
Note: Symbols as in Table 1

%4 FIEBSHREEIN:3) 41(1:4) BEABRFANSKSERER(CVHELHED)
Table 4 Net photosg'rnthetic rate of spring wheat and wild oats in 3:1
(1:3) and 4:1 (1:4) mixtures (Mean+S.E.)

e FEE et L Hent iy TR | .S &it
](Dﬁw'*l) (ﬁ/jxﬁj&}ﬁi} Flag Second Internode | .
: ensity proportion Ve at leaf from beneath l Main
Species |(No. /m?) (W/0) uppermost spike spike Sum

W 400 371 7.89+2.25| 5.65+0.52 | 5.2042.17 | 1.48%1.13 | 20.2245.81
o 400 5.69+1.35 4.16+2.25 | 2.2041.78 | 0.8510.42 | 12.90+4.72
W 600 5.23+1.22/ 5.10£1.12 | 2.1540.33 | 1.4830.44 ) 13.961+2.98
o 600 4.36+0.72 4.2842.38 | 4.414+0.88 | 0.841+0.48 | 13.9042.61
w 1 000 6.56--1.60 7.45+2.61 | 4.194+1.48 | 1.98+1.30 | 20.18:+6.39
fe) 1 000 5.33+2.37| 4.50+1.58 | 4.4341.07 | 0.84+0.54 | 15.1044.78
w 400 123 9.27+41.93| 8.53+2.44 | 3.94+1.16 | 2.43%1.39 | 24.1746.87
o} 400 4.9640.57 4.87+1.35 | 3.26+0.74 | 1.2810.27 | 14.37£2.05
W 600 8.62-+1.04[10.2141.00 | 3.2041.31 | 1.8340.93 | 23.86+1.07
e} 600 3.54-+1.28) 3.0041.43 | 2.2340.30 | 0.3640.31 | 9.13+2.74
w 1 000 5.0941.02] 6.0342.43 | 2.3041.05 | 0.40£0.11 | 13.82+4.41
o 1 000 4.114+2.01] 3.7042.07 | 2.9140.78 | 0.50+£0.58 | 11.224+4.74
w 400 4:1 3.69+1.30] 2.4840.68 | 2.02+0.46 .54+0.11 8.7341.66
o 400 3.3040.49| 1.324+0.35 | 3.50+1,02 | 0.23+40.02 | 8.3530.20
W 600 4.66-+2.64 4.50+4.10 | 3.84+1.54 | 1.81+2.45 | 14.81+10.70
e 600 5.124+0.98 4.0641.08 | 3.154+2.24 | 0.71+0.48 | 13.04:+3.66
W 800 4.7041.00 4.9041.80 | 1.1540.43 | 1.1540.46 | 11.90%3.32
o 800 5.33+1.69 4.84+2.82 | 2.08+0.31 | 0.44+0.23 | 12.69+4.53
W 400 1:4 9.1941.66 7.484+3.34 | 4.16--2.04 | 2.06-+1.13 | 22.89%8.18
o 400 8.88-+0.54| 7.45+1.46 | 4.64+1.81 | 1.8941.15 | 22.86+4.00
w 600 7.7041.29| 8.43+2.45 | 3.214+2.17 | 1.94+1.26 | 21.28£6.51
o) 600 7.9141.99| 6.34+1.14 | 3.10+0.63 | 0.88+0.40 | 18.2343.03
W 800 5.74+40.20] 7.54+1.22 | 3.9040.90 | 1.48-41.21 | 18.6641.34
(6] 800 7.03£3.80) 4.56+1.22 | 4.64£1.22 [ 1.08+0.89 17.3146.71

¥ W.0 gFsERER]
Note: Symbols as in Table 1



FRAH Wi (Antonovics 2, 1985; Eagles %, 1971; Motomura %, 1986; Suehiro,
F,1986) L ME 3:1(1:3) F14:1(1:4) BABHE N E/NEREF M 10756 AV F K
FoRAS 111 RARHKM, RAESEE A FAEROERRNENT , HhiE=%
ZEAEER T BRENS AR RBEMTENE (£ 4), BNERKNBES
TR 11 IR ARAR S RARN 15.0% 75 3: 1 IR AREAT 4 24.4% , 75 431
MR G TR ) 32.1% , FaE A RI M FARAM, XHRE—CRE L HERE
FEBIR B R M RS REE N A T o Bt % BE &% A1 A7 & H i
5.5 LURARMKMEL, MERELABATRMEYD SRS, B —Ramn ek
A VE R SRBT 5 LBk 2 3 , RO & Ve P S L BRI » 28 /N K O T 2 B B A
FREAZEM £ 3:1(1:3) F14:1(1:4) PR AR, H/hEREEAEREE—B
HETE R, ERE S AE AR R AR SR T, R IR/ NSRS ) %
KETFRERE FR/N A BFRER TSt A AR S TE/IE, AN
T RAEIE AV R L I LB NS 10% Jodio e /INEE He e 2V P33 38 o5 AR 2
%ﬁﬁ¢,W%Ehﬁ%%%&$oﬁﬁ%&ﬁﬁi%%%éﬁﬁﬁ$%?§m%%ﬁ
b A B RN R BTN EE TR,
G)%$§ﬁﬁﬁ%%ﬁﬁ%$%ﬁoiﬁjuiﬁﬁﬁ%,ﬁm%%,%$iﬂﬁ
FEETEHIER — B THHE, BE, X—EnEEATERESER, UHESE
ﬁﬁ%ﬁ%%%ﬁ%ﬁ#%ﬁ—mmo%ﬁ,ﬁm%%ﬁHT%¢§mEﬁ§%¢¢ﬁ

S LAERERATHEIESTREN S RRNEHESRY

Table 5 Individual and relative crowding coefficient of spring wheat and
wild oats in mixtures with densities

HNE | Bz
S

BEE, BE M BN R N E S RN
Total density | Spring wheat/wild "R HE FRY

(No. /m?) oats in density K, K, Ko
200 100/100 0.88 1.05 0.84
400 200/200 1.37 0.71 1.93
400 300/100 1.37 0.87 1.57
400 100/300 22 0.74 1.65
400 320/80 1.44 0.53 2.72
400 80/320 3.07 0.77 3.99
600 300/300 1.08 0.98 1.10
600 450/150 1.43 122X 1.18
600 150/450 2.05 0.87 2.36
600 480/120 1.22 0.91 1.34
600 120/480 ' 2.54 0.79 3.2
800 400/400 | 1.49 0.73 2.04
800 640/160 1.30 0.53. 2.45
800 160/ 640 2.18 0.73 2.99

1 000 500[500 1.67 - 0.80 2.09

1 000 750/250 1.32 0.61 2.16

1 000 250/750 2.37 0.92 2.58

Note: X,,K, = individual crowding coefficient of spring wheat and wild oats, respectively,
Kyo = relative crowding coefficient
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78 (individual crowding coefficient) BERAEX EH R (relative crowding
coefficient) (3 5),

FENEMBFHREN MR ESRBETAIH (Firbank %, 1985; Khan %, 19753

de Wit %y 1965):
| Ry O/ Ma g 00 My
an p A Zo L e

Kif, KooK, — BNERFRENMEESRK; 0,,0,—BNENHRELRS
BRI ENR; Z,.Z,— BRI & BERABENINERE; Mo M,—%
BRI SRR AR R ER; Za 20— B & B 75 R R A
=

A SRR mﬂ=§

o

-

R K., = LEAFENZNFRENZRENER 0R K, > LERENMNEN
FHENBTEMNRE K, <1 WERSHER #BE7TR,K,, ZRENZHENT TEHIR
EZWEGEES, BN THRAEDEREBANNERRIAMEEGRNELZRATHEN
BOAE R & R ¥ o

B 5 RIALBR 200 ROk BEASN, BRENESENHBRTENZ . EEELK
PIRERNBRT EEEMERENEFEADE M REFRECRE . BNEZERS
BANNRARTEREBRANNRI, MBREERABAANERTRISHERK
MELRY % —, AXMENT, BRENESENBEARTENEZ NAREDRSEE
BYEFMRRE, BAEREBR TR N ESHREREARAEL B, BEBENTE
BERERARNNERFZIAHFRBATHE, WERIE 17 FAEP G 3 HLEESE S
ERARF. XRVIAEDNSESFERERENERERESEREXNER LRTT
B BXAERBRENNEMNEST, METUBEEERSTEENE—RESER
FEHRE RN TIE, N TROMHRPLEOET R, RE TR HTEMER
HMNEDESNELERRAT—ER L

o

() AXMEHREESEORSAHE, WETENMNNTREEAASERNEEH
BIF R9M e A Ve R R, WIS TR TR ENEE A E AR E. B, 8=, T EHM
REARZENEBLAFTYHRIE —EHA. BERRLANENRESE, BhEHR
B #E RO A VEF B AR BEE , 5 L BIBR AV M B O AR IS MR AE & RED
B o

(2) SHERHRNEREIENTS, RIEDERSTANNELEIERERES
5 EHTR T EBHNERER SR AEMD TR L AR AER TS
LERERNERELMEE F R TEDORE KL, 5SERERE —ENKERo
Bl R M v A VE P R, FE AT IR THA e M RN A0S e B B EHERTE K,
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PHOTOSYNTHETIC FEATURES OF COMPETITION BETWEEN
SPRING WHEAT AND WILD OATS

Xiao Yu and Huang Xiangguo

(Northwest Plateau Institute of Biology, the Chinese Academy of Sciences, Xining)

The photosynthetic features of spring wheat and wild oats over a range of densities and
frequencies were studied by measuring net photosynthetic rate of the two species from the point
of plant interspecific competition. Flag leaf, second leaf from uppermost, internode beneath sp-
ike and main spike showed some characteristics in photosynthesis in different densities and fre-
quencies. In pure stands, the net photosynthetic rate of either spring wheat or wild oast reached its
maximum at the density of 40 No./m®. After that it decreased with the increasing of density.
And with the increasing of density, there was a more severe effect of photosynthesis on spring
wheat than on wild oats. In mixtures, the spring wheat and wild oats had the relative close
photosynthetic abilities with more non-balancing combination frequencies. Leaf photosynthetic
éhi!ity of plants increased with less number proportion, and decreased in main spike. Comn-
pared with growth performances in pure stands, and calculated by classical competition formu-
lae, the net photosynthetic rate of each species was approximately proportional to its relative
competition ability (i.e. relative crowding coefficient). This meant that the net photosynthetic
rate could also become a better indicator for exploring and evaluating plant interspecific com-
petition ability. Because the foundation of plant growth and production was photosynrhesis,
and the net photosynthetic rate could reflect the dry-matter production level to some extent,
it had some relationships with competition results. When we researched competition trends
at whole plant growth period, the net photosynthetic rate would have more significance.

Key words . Spring wheat; Wild oats; Photosynthetic performance; Interspecies com-
petition
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