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0.831M1,

Q) BERTENNE:. TRESHEERE -
MBEF EEGC. NBEHER74R3 K. ¥
B B =M RBSERI0.5 g, 95%
ZERB B Amon 4> HI7E 665 nm.649 nm.470
nm AL A REEHE oD E, RAAR G BIHE
HERSBURXHE PEFED,

) FoESENNUZE AFEHER 74 RE
—W BUMNE R A B =R EWE.
mERERRM S EML W ERA B K2R (TBA)A
B, KRB HENY A 0.5, MA 5 mL 10% TCA F12>
BHEBHEESEK, 5% (10 000 x g) B0 10 min,
FEBRIESBRBR, REBLOEMEER 2 nL
(Xt ERE N 2 mL ZE4EAK), A 2 mL0.6% TBA &
WL, BSETHKE T REL 15 min, RERHEHFH
AL>(4 000 x g) 10 min, B b ¥ ¥ M = 532 nm. 600
nm 450 nm HE T HIRIEMH, 1T H MDA & &,

(4) MBEXRASEHWE NNEBIEH, %
H L XA KK, Fi¥E B Optin - Science 2 7] 4 =
f# 0S - 30 B G E K Hit. /> E e o Je
FTHEE L 30 min 5, W AR L/NE KM EET L
FEERHHESE - MBRN(Fo) B AKEKN(Fm).
BERK(R) KERLETD(PST)MER LR L
BE(Fo/Fm)%, 8 PSIWTEEHE Fo/Fo b1
FRAEBFRFE(P) EXLFERAERRK
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Fig.1 The variations of green leaf area of

different varieties of winter wheat

2.2 FEENEGHAGERIENLER
HAHSESERRBIEYEEZREMESE
FH—APEEREREHYE PETURESI R AR,
Bk A& RPOLE LA,
NEFUBREBNSCENEERERY, FE
EREFH#BE ARNERHOHZESENEHN
ErERREFEYILE 2 dRXRARHERS
Bad HF BETdEBRKE RERERANE
SERFERER—ATEE ), AREALPMELF
W, ELEEREN, REVNEGHESEFRENE
EHEARSENEEZRHE K, ERERDNELR
BEASRETHRNEEATRHREYENERH NER
14 d BI7E)G 21 d,4 A& B YM66. WM8.XY22, WM6
HEESBIHTHT 19.2%.16.1%.33.3% .
57.0%;7E7E )G 21 d R RGE/NE YM66 F1 WMS /it
RESBUEMBERMA XY2 2 EH 33.8% f
31.6%, MR FER/NE G WM6 LLx R FpR{E T
36.2%; ATEJT 14 d B 21 d 4 4~ & Fb YM66,WMS,
XY22.WM6 (XM E M ESEDIFITHET 18.6%.
22.5%.23.4% .46.5% ;fEFEJG 21 d R RN E
YM66 F1 WM8 K& F b & B X B XY22 4
BIEH 22.5% M 17.2% , T B ER/NEHF WM
WX RERHMERT 30.2%, B2, FRUNEH K
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Fig.2 The variations of content of pigment in different varieties of winter wheat
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B (MDA) 24 Mg R i &AL f84n . INEF
HEHAETSAR, SRR _BEREZHEN(E
3 ELEEEH EREENER _BERENNIE
ERATFRHERPESH, BEAMELHESERS
BNEGHAN_BESEBMNEEZRHE R, NEE 14
d B 21 d 4 SR YM66.WMB . XY22 . WM6 I§ ¥
(MDA) B EAINEFT 12.4%.20.6%.52.6%,
55.5% ;EEAEST 21 d B X BB R XY22 R R AN
# YM66 fl WM W _B (MDA) B E A FI A H
55.2% 1 47.5% , T L FER/NE B F WMe Lt B &
MEd 10.9%, T, HEE/NEHKF F MDA
AEMMERRERGR N ERHEE,FH—-H
HRHABMKBYKE, AT RN, EEFEHR
BAPESHEEIEABERL S, XTHESHR
R/NEHRABHEBRENBRARR.
2.4 AREUNESRM Fv/Fo,Fo/Fm BLL B

Fo/Fo REXZG T (PST ) EEFM; Fo/Fm
REERERNAERETD(PST) R P LELEFK
BRI REH B R, R A PST BRI ERE,
TENEFHHERY Fo/Fo (EM Fo/Fm (HIE S 32
FH FEEHEEHRBR, AR/NERFE Fo/Fo
B0 Fo/ Fm (EEFHEBIBESE 21 d RREBR LT
BB, K G 7 d BRAMEE ;M
)G 14 d B 21 d 4 4> & T YM66., WM8 . XY22, WM6
Fo/Fo Y9 THET 6.7%.5.9% .14.1% ,17.0% ; £
THfE 21 d B R EUNE YM66 Tl WM8 Fu/ Fo H Xt
BEM XY2 A5 EH 12.56M11.7%, TR &R
/NE G FR WM6 Hxt R EME T 4.9% ; AIESS 14
d®21da4RF YM66.WMS . XY22.WM6 Fv/Fm
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4R B /N EE YM66 Fl WMS f Fo/ Fm X FR SFD
XY2 5 EH 3.09%M 2.4%, TR ERMELHFH
WM6 Xt BB R FEM T 1.3%, AT, R B/ E
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Fig.3 The variations of content of MDA in

different varieties of winter wheat
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Fig.4 The variations of Fv/Fo and Fv/Fm of different varieties of winter wheat
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Fig 5 The variations of gP and gN of different varieties of winter wheat

26 ARAZENMNEGFH PST LRI UFEHT(4PS
) ZRHEEFHEEER(ETR)NLE

PSI Ehrtfb2z s R (sPSN), RRERAT
PS T 52 AL 0 B8 43 56 P45 6L F 19 S BR 6k 22 B0,
ETRARMAE G R FHREER, ANEFEEH
EERHRE, SNEBH ¢PSI M ETR ZH W
(B6); 5EFEUPERMAL , R NEEF
EEKPERET spST M ETR, RE/MESFH
B, EEFEH FEANEGHSERGRNER

F oPSI A ETR MEBEZRBH K, EEREY/PIER
FePSIH ETR THEE X TRERNELF, N
)5 14 d B 21 d 4 45 R YM66. WMS ,XY22, WM6
B oPS T 5 THET 25.0%.26.5%.40. 7%,
47.0% ;0SS 21 d BRRER R/ YM66 FI WMS iy
$PS 11 He5F BB Fh XY22 3 B i 37.7% F139.2% ,
TMREFER/NESF WM6 Xt B MK T14.4%,
MG 14 d 3] 21 d 4 4~ & F YM66, WMS, XY22,
WM6 9 ETR 7+ 5 TR T 26.0% .28.0%.35.5% .
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MEIHUES, FREUNEEBK FRE™

B EAYESTESHERTEREH/IE K

YM66 1 WMS WA M /N E SRF N8 . 84

Yy &Y 2 {8 4y 5 He 24 o % BB R R XY22 43 Bl
T10.48% .15.99% , (B35 B/ Ryl K48 F 4
b Xt 3f B R, AT RE R TR M ES R E
FYEBA RS HBERFRD,

®1 FRMERFH-RAEH

Table 1 The constitution of yield of different wheat varieties

B ;3.3 BE MR FHR.E(g) FPR & (g/10 k) BADR(g/10 #) (€738 ¢
v ",et, Ear length Ear weight Kernels 1000-grain Seed yield Total biomass Harvest index
aricties (em) (g) per spike weight (g/10 plant) (g/10 plant) (%)
YM66 10.8a 2.3854 41.87a 34.6983c 14.7092a 30.9667a 47.50b
WMS 9.22b 1.9997 30.27b 42.9909a 13.0345b 27.5967b 47.23b
XY22 6.6lc 2.1284 33.33b 37.7952b 12.5558bc 25.2450c 49.74a
WM6 7.35¢ 2.0622 26.27¢ 43,8152 11.5239¢ 24.7889¢ 46.49¢

E:RPRRAFBARRES KV LEREE,

Note: Different letters mean significant difference at 0.05 level.

3 3 #®

D @HEREREEYENEERER
—0s HRESREEMTAME R, ARLS
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Analysis of peroxidase isoenzymes from different callus of Glycyrrhiza uralensis

CAOQ Jun-mai, QI Jin-tao, LIU Jian-li, YAN Xing-fu, LI Man
( College of Biological Science and Engineering, North University for Nationalities, Yinchuan, Ningxia 750021, China)

Abstract: The electrophoretic patterns of peroxidase isoenzymes and peroxidase activity of callus inducted from the
thizome , bud and leaf of Glycyrrhiza uralensis were analyzed with PAGE and spectrophotometry. The results demonstrated
that the electrophoretic pattens of peroxidase isoenzymes from different callus were divided into A, B and C regions, in
which the regions of A and C were the most active. All had 3 kinds of patterns and 6 bands. Meanwhile, the order of
peroxidase activity from deferent callus were leaf > buds > rhizome. But too high peroxidase activity was not beneficial to
the development of callus. P2 and P6 were common bands in 3 kinds of explants, while P1, P3, P4 and P5 were differ-
ent bands. These could be used to identify Glycyrrhiza uralensis from other species and to study the differentiation and
redifferentiation of Glycyrrhiza uralensis.

Keywords: Glycyrrhiza uralensis ; callus; peroxidase isoenzyme
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Study on senescence and chlorophyll fluorescence
traits of stay-green leaf in wheat

WU Yong-sheng, XUE Hui, LIU Yang, GONG Yue-hua
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Abstract: In order to investigate thoroughly the senescence and chlorophyll fluorescence traits of stay-green leaf in
wheat, and to provide some theoretical base to screen for high yield wheat varieties in Northwest China, the green leaf
area, pigment content, MDA content and the chlorophyll fluorescence parameters after anthesis were measured in 4 winter
wheat varieties. The result showed that: (1) The green leaf area of stay-green wheat was obviously higher than non stay-
green wheat, it decreased slowly at the late grain filling stage. (2) The pigment content of leaf in stay-green wheat de-
creased more slowly at the late grain filling stage. (3) The MDA content of leaves in wheat showed an increasing trend,
but the MDA content of stay-green wheat increased more slowly and kept a lower level than non stay-green wheat. (4)
During the late grain filling, the Fv/Fm, Fv/Fo, qP, $PSH and ETR of stay-green wheat were obviously higher than
the non stay-green wheat, but the gV of stay-green wheat was obviously lower than the non stay-green wheat. (5) The
grain yield of stay-green wheat was high. All these suggested that the slower leaf senescence and longer photosynthesis
period at the late grain filling stage of stay-green wheat led to a higher yield. So the stay-green wheat has better produc-
tion superiority.
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