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Abstract; Five diploidy wheat species were chosen as research materials in this research to determine the differences in
stomatal and photosynthetic characteristics. The results of the study showed that species with S genomes (Ae. Sect. Sitopsis)
had the largest values in stomatal length, girth and area, and the lowest values in stomatal width, density and index. On
the contrary, the species with D genomes (Ae. Tauschii) had the highest values in stomatal width, density and index, and
the lowest values in stomatal length, girth and area. The net photosynthetic rate ( Pn) and stomatal conductance ( Gs) were

higher in species with D genomes (Ae. Tauschii) and lower in species with S genomes (Ae. Sect. Sitopsis) , respectively.
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The net photosynthetic rate showed significant correlation with stomatal conductivity, and the changes of intercellular CO,
content showed the opposite trend to the changes of stomata limitation, indicating that the stomatal conductivity is the main
factor limiting the photosynthetic rate. 7. wrartu with higher net photosynthetic ability showed higher values in stomatal
conductivity and stomata limitation, and lower values in intercellular CO, content. However, T. boeoticum showed the
opposite trend. 7. wurartu had higher values in chlorophyll content of flag leaf area while T. boeoticum had lower values,
indicating that higher chlorophyll content might be another reason for its higher photosynthetic ability among diploidy wheat

species.
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ZfEMONEMER AB DG BAKRHM YA, B THERAREMR BEZHEER, SR/ DEREBR
s R, RSB E—Bi/NE (T boeoticum)  #3%— ki /INE ( T. monococcum) Fl PR E /N (T.
urartu)3 NMPEREH A Rk 4, B REFERRE NN SHURE/NE (T, wrartw) BERER/NE A JEKER
FEMAES T ML (e, Tauschii) & D Je R A" Y, B/ hERRMENBETEZR, 0
N KA FI RIS (WUE) KB/ B R B9 HEFIT P4 RR > DD > AA > BB, R Jefa k4] LT RBAF R
BRI RIS A AR EARGE H e AR I K/MIUF % AA > BB >RR >DD, A Jua ksl v fEfFfe
BEHRHBRRERKERD,

NN AR R R B AR A R TR, I R A M CO, B BT
B, SIEH BTN TR ERNE L RAEREE L, A ERN T RFAESILMES
LEZREWE" BPRER, R NEREAERAETFENZSILEZRNE M, M4 ZESAER
)2

INERE G R R—AE XK R EREEE, §ARIER G H7F 2P0 REER, BARR
/NE AR PR R/ NE BT RDE B 2R 22 5 R AR AL, 3B R I A T Bt A Y R
HgfeRMAAEEE L, Bt AR 5 /NI ARG Y e, A RES R B A B R %,
R_MERDEMRIALBESHEF RHESEERIER R, LU /N2 10 57 58 15 7 IR 59 & 2 5245 2R Al
g
1 HEE5FZE
1.1 AP BEEL

e AR /NERORE S B, BB B RO Rk B A 4 R R IR A BT Y B B R AR R SRR L
1355 AA ekl B ShRIENZE (T, wrartu) (A" A" B AR B B4 —Bi/NZE (T, boeoticum ) FIFR I —BL/I
£ (T. monococcum) DD Yt k4l BRI 5 (Ae. Tauschii) F1 SS Yefa R 4H )L 8 BL R 1L 2 22 (Ae.  Sect.
Sitopsis) o
1.2 AERE

FRBRAARY R, TALEP AR 2R 25 2838550 16.80.0.69.1.62.17.02 g kg ™'
BFVRIMEAE & 9 . 5 1000g T 0.22 g (NH, ) ,HPO,,0.171 g JREK,0.6 g PFiE, T 2004 4F 10 A%, &
NS B, B# 3, BEERFLESKEEHERKEN 5% L4, BRVERPHTNE,

1.3 SALFHEREERRAE LI

(1) RAEZEE NEMCE EEBUERE L8 1 72 2RFFH, Btk /NERE T T 18mm x 18mm
T bR R TR IR AL, 6 ~ 10s FFHRNTEBRERERT , {0H A MR L%
WMZEB T BRI b FIRES B M ER & &4 ( DMB5-22231PL, Motic Digital Imaging, #r B ) WL < FL &
BEATESHHE
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(2)[RILEERID  BAEHEEH S MIERER A T 40 SES RS TN, 8% A BRI 30 1
PRET, AR IE R 150 B8 i E SRR A ERSFLAE BOPSE, BRUIE A ER, Sty 2K
A ERSAEE , BKILEE (Number mm ™) ,

Q)| ETE KIPABENEN, TER—BF EREAKREE . SLBEGTEAR NI =
(8)/(S+E) x100, X I HRILIGH,S H—EEHRASILKEE ,E R mRAREAHAEE .

(4) SALESIMER IR S A0BAH 5 MRS A T 40 B B G TN, 5% EREYLE
1’ 10 IBER , BEAHemAL 50 1818 fo BIEE A ERSATRIRDEHTNE, MEKAKRE . RE.H
KHB. SAKEN A TRAGHEKE, SLREREETRILSHRIEE

S)ERGESE EHEEPIRSAE 8:00 F 18.00 5 FfE# =LA X (Li-COR6400, USA) 7 FF L < B%
ARG AR THUEELEER(Pr) SILRE(Gs) %, BAF/NERSES R, RS HRER L) 582 BT
T

(6) Tt 1¥54  HRAEHERTOLIH (PAM-2000, Walz, Germany) BEATHI &, ZEM BB HEEF,7E
HROET HENEMEM R TR,

(T) M-S EAXTSE(SPAD &) FMHSE N E{X (SPAD-502 ,Minolta, Japan) Il &4/ fFpARic M A
B SRR E B o TUE RHEETT iR, A SR BRI E 5 LS BB BT E,

() HHEsrtr  RHAH SPSS 11.5 Gt tr kA 048 BEAT One-Way ANOVA J5 2047, 3¢ LSD k4T
ZE LB
2 BRE5Hm
2.1 SAFESH

5 AEER AR NEMN T RESILKE FER 41. 32 um , A EFEE BN MR ALK E NI
4 88(45.76pm) > AA(41.31pm) >DD(38.29um) ,ZFBE (F 1), FpEM T SALKER/PNIRFF Rl e
IRRILEEE (Ae. speltoides) > 3G —Ri/NE (T. monococcum) ~ B JRE/NFZ (T. urartu) > B —Ri/NFE
(T. boeoticum) ~ FINFF (Ae. Tauschii) , [ILFEEFIIE R 20. 78 um , A[F ZEF BN FE M A AL IR R/
JR R DD(22.30um) >AA(20.40um) ~SS(19.99um) , —AZH/NFZFhE] M 5 S FL 5B /MR ML
B (de. Tauschii) =~ SHi/RE/NE(T. wrartw) > FIE—R/NE (T. monococcum) =~ BT BRI FEEE (e,
speltoides) > B —Ri/NFE (T. boeoticum) . SALFFBIME R 120. 52pm, AR ZEE BN E I SR K
N A SS(130.92pm) > AA(119.76um) >DD(115.30um) ,ZH 53,

£1 FR-FHEMEZHEASILBESHILE
Tablel Stomatal characters parameters of different wheat species

SkE SAxFE SAUAKR  RALER KSR
e Stk (pm) (pm) (pm) (pm?)  (No.mm™?)

SILEH

Species Genome Stomatal Stomatal Stomatal Stomatal Stomatal St'or;mtal
length width girth area density maex
ML #E Ae. Tauschii DD 38.92c¢* 22.30 a 115.95 b 743.22 ab 70.99a 30.22 a
iz —hi T. monococcum AmA™ 43.03 b 20.75 ab 123.03 ab  770.68 ab 56.27 ab 21.54 ¢
PIHT BRI ILE B Ae. Sect. Sitopsis SS 45.81 a 19.87 b 130.35 a 812.03 a 50.06 b 24.17 b
P

BH/RE/NE T. urartu AA 41.64 b 21.87 ab 121.38 b 790.07 a 62.49 ab 20.02 ¢
EX 0

B —hi/NE T. boeoticum AmA™ 39.67 ¢ 18.51 b 115.20 b 665.63 b 68.37 a 21.40 ¢

* HEIFRERTE0.05 KE LEFARBE The same letter are not significantly different in p =0. 05

TREANE R IE M R S ALE AR RN S 1 50 BL AR I L 3 B (Ae. Sect. Sitopsis) > FRIE—RIHE (T
monococcum) =~ PIRE/NE(T. vrartu) > B IE T (Ae. Tauschii)) ~ BH—Ri/NE (T. boeoticum) , K,
FLEFREE R 752. 69pm’ , RRIZEE/NEH 5 SFLERK/NEFE S SS(819. 94um®) > AA(740. 31 um*)
~ DD(738.28um’)
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A NERp R SALTE AR B B D S0 B AR BB WL SR B (Ae. Sect. Sitopsis ) , B /ME K BF AR — B/
(T. boeoticum) , SHiIRE /N (T. urartu) FZIE—Ri/NE (T. monococcum ) FIFH I FEE (Ae. Tauschii) /B,
KILEEFHE R 61. 64 4~ mm ™ R [ HE/NE M S AL E K/ DD(70.99 4~ mm ™) > AA
(62.38 4 mm ™) =~ $S(50.05 4~ mm ™) , ZfEPR/NERp RN B SILEE RN ARILEE (Le. Tauschii)
~ B —hi/NE (T, boeoticum) > BHiIRE/NE (T, urartu) >FRIE—Ri/NFE(T. monococcum) > HLHTELIR I
INEEE (Ae. speltoides) , SALIGECOFHER 23. 47, AR EFEB/NEH i SILIBEO/MIFF 5 DD(30.22) >
$S(24.17) >AA(20.98) , 2R B#E, —HE/NEREM I KALIBPEKARILFE (de. Tauschii) , /MK
T RBLILEE (Ae. Sect. Sitopsis) , 3% —ki/NE (T. monococcum) FfH=—Ri/NE (T. boeoticum) . B /R
B/NE(T. wrartu) G, SAERSAKEBZFEHXRKRA(r=0.7808"") (B 1) , SAHRSIAFEER
BERAMR(r=-0.6911"") (& 2) , RHFEE LASILBKR, KA BB,

O Ae.Tauschii W Ae. Sect. Sitopsis O Ae.Tauschii W Ade. Sect. Sitopsis
A T.monococcum X Turartu A Tmonococcum X Turartu
® T boeoticum ® T boeoticum
900 — 900 —
7= 0.7808%* Y r=-0.6911** @
850 ' o ~ 80 O
% n gsm u
= % 800 - % o % \g ° X o
=1 L
B 5 750 | <<>>. ° =h w® y
B = I~ =
ﬂr’gmo—& A L%700— A
= &
“es0 AA 650 A A
600 | 1 | |
600 | | | | |
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atiniks AL E

Stomatal girth (mm) Stomatal density (No. mm2)

B2 ARFEENEHESLERS SILEENHEELRR

Fig. 2 The relationship between stamatal area and stomatal density

B1 AR-FERAEFHRESLERSSILERKHEERR

Fig. 1  The relationship between stamatal area and stomatal girth
) . amnong different species
amnong different species

2.2 —EANEESEER SALFEALER TR ZL

BREFEE—R/NE (T. boeoticum) St , FE —EAFpH4L AR H AR LA E XL T2 , 75 10:00 K FIEE
—ME(E,14:00 ZAFERIRAE,16:00 XHAH A RE(E 3) o SHRE/NE (T, vrartw) A ILFEE (Ae.
Tauschii) E XKL EER—HRIFER, ILFERELBHE S EEREAR—Z(E 4) , K SHiR

40 — —~o— Ae. Tauschii —m— Ae. Sect. Sitopsis === Ae. Tauschii ~m— Ade. Sect. Sitopsis
—&— T'monococcum  —»— T.urartu 03 — —2&— Tmonococcum  —— T.urartu
==~ T .boeoticum —e— T boeoticum
T30 ~
@ £ MTI: 02 |-
&l | i Q
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£ 10k 8
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Fig.3 The diurnal changes of net photosynthatic rate among wheat Fig. 4 The diurnal changes of stomatal conductivity among wheat
species species
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B/NE(T. wrartu) RS FERR
AT EL IR B L 32 22 (Ae. Sect. Sitopsis) FIZHEIRIBR CO, ¥ & H AR fL &R, 7E 12.00 R ZRAKE, KT HE
(B S) sBLILFF (Ae. Tauschii) 2R ZAMIE]BR CO, ¥ FR 1200 SRR T HERH, 78 14:00 A1 16:00 1%
BIBRAR(E; HE 3 b H AL R ZE AR, [SILRBHES KR PR CO, #k ARk (B 6) , 1
BB RIBE LU 2E B ( Ae. Sect. Sitopsis ) B SFLER G H AR R B K, 76 12:00 ;AR & K MH, Bl B T H B LU
i (Ae. Tauschii) &R IRIFFBE B IALFRBIE, H7E 1400 71 1600 A& &E; HE 3 40 H 2L K
MEZERAR, FR, SALFESELEERERFNIEMXRRAET) , S AR/ ER LSRR
RREEZSLWRE, —FERNEZHEMLETFREIENEREES (B 8), HE R/ & (T
boeoticum ) F1 $} Hf B /R Bt Ll 2% & (Ae. Sect. Sitopsis) 7E 12: 00 A£G X B HRKHE, MR L — R /NFE (T.
monococcum) \ GPLIRE/NE (T, urartw) I EEE (Ae. Tauschii) 78 1400 EHZIRMEME ., HPb#HIIErE
(Ae. Tauschii) FRIE—BL/NFE (T. monococcum) 2R EFRERBN , R HZCMH BB BRI/, ME 4 —K
INZE(T. boeoticum) {12 K IGE FRERER, R HZ MR W BEB K.

Fig. 5
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The diumal changes of intercellular CO, content among

different species

B A
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A T monococcum X T urartu
® T boeoticum
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: R
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Fig.7 The relationship between net photosynthatic rate and stomatal

conductivity among different species
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MHEREE
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The diurnal changes of stomatal limitation (Ls) among

different species
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Fig.8 The diurnal changes of $PSII among different species
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speltoides) FYM 4 R G BERF , BRI (T. boeoticum) W R T RRM. “MHH/NERE KM ERESR
BE, HbHILEE (de. Tauschii) B HEHRBE R, MEPIRE/NE(T. urartw) L —R/NE(T.
boeoticum ) FJ M- T FREL /1N,

55— 8

s
.
gl bl
T o 6k
= £
2 45 B
fan =1 = = o
1% 5 EL oL
&3 Eop
T WO '
7 op
<
= 2
35 —
30 1 \ \ \ | 0 \ l l \ |
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T. monococcum T.urartu T. monococcum Turartu

B9 REMMH AFEDERTEE S BT HER
Fig.9 The Chlorophy II content of flag leaf area among different species

3 itig

HRFZH/INE R EGSIVHERAER RN ZR . H S EEA (Ae. Sect. Sitopsis) A BRI
KE AKAER, TESAEE . FEMSALE IR/ ;D EEE (de. Tauschii) RABKERXMSKILE
BV EE B MESRILKE JAK ERAER /MY, D EE A (Ae. Tauschii) BF R EHE, M S
FEIEY (Ae. Sect. Sivopsis) FFEARER/N, SAAKE[RILEREREEMEXRXR, HASALEX, KL
FEREME, AN ERNSLAERERILFEREBEEHXXR, R SILIRHE ML S-S 41 Ha)
B CO, ¥k FE 2Rtk e dohE i, A /DL A RE ) R BEZSILRH, — /NS 2 ER A 2 58
AT /LY BURE, BISEERS /MUY BEREA 5/ LIRS L F, 105 /ML KB B, /NLEED,
A ER EERAKSREE . ESFLKMAN S ZEE 4 (Ae. Sect. Siopsis) S FLF ] BB/, IR
/i D FEH (e, Tauschii) HSILFETRER K

SHUREVNE (T, urarw) BRI EBMSALRE I AATHESEZHSEHAHERH T
FEIR BRI, [RIB 40 ] B CO, ¥ B B fI , SALFRMMELIRR , 7E50 A BRI AN el 5 o A B B L #. It
S5 Austin BOLE—3 . BFAE—BU/NE(T. boeoticum) I AE RS IL T B HUK, 7610 : 0033k I 14
&, AR HBEE , B4R Fo/Fm (B7ERE R BRI I REREIRE] T 4 , BRI 0B B 8K, T LB A
—hi/NE (T. boeoticum) TEXGA BEA M eI H M AGFENE . FoS, BHR/RENE(T. vraru) R
SRR, MEA—R/NE(T. boeoticum ) Ak, M G R T BT RRERER _FHRMEIAEGEROZRNER
Z—
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