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Some biological characteristics of the leaf-color inversion wheat

YAO You-hua*, WANG Chang-fa*,ZHANG Song-wu"
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Northwest A&F University ,Yangling s Shaanzxi 712100, China)

Abstract: [Objective] The biological characteristics of the leaf-color inversion wheat were investiga-
ted. [Method) We used leaf-color inversion wheat cultivar as materials,then carried out the comparison for
the top-three leaves in leaf-color inversion stem and leaf-color normal stem,including leaf-color differences.,
chlorophyll content,soluble protein content, net photosynthetic rate and the variation law of 1 000-kernel
weight. [Result] The variation pattern of the top-three leaf color,source activity indexes and thousand seed
mass of the of leaf-color normal stem leaf-color inversion wheat were similar to that of common wheat. The
color rank of flag leaf was higher than the second leaf since the last stage of milk within the leaf-color in-
version stem;the chlorophyll content,soluble protein content,and net photosynthetic rate of the second leaf
were higher than that in top-three leaf along with the progress of growth;moreover, this phenomenon con-
tinued to wheat mature;the thousand seed mass of leaf-color inversion stem was higher than that of leaf-
color normal stem,and significant difference was observed. [Conclusion] The leaf-color inversion wheat has
been discovered in nature,the senescence process of the flag leaf was faster than the second leaf within the
leaf-color inversion stem, and these biological parameters related to this phenomenon induced abnormal
changes.

Key words; wheat; leaf-color normal;leaf-color inversion;biological parameter

* [k BT 2009-09-07
[HETH] EZEHKRBFIELT A (30470333)
CfE# ) kA4 (1984 —) . 5 L 520 - 77 W 0 BN A B3« 3 DA S ) 0 ] 558 T 5
E-mail: youhua8888(@126. com
GEFBER] KA A940—) B alPg i & A #0824 S0, 2 FA/E Y A 3 A S AR SBERFSE

E-mail ; coldwheat@ hotmail. com



96 P AL AR MRB 3 222 4R (A SRR 2 B

5 38 &

M RN EEE IR A E . s e AR
il FRORE L LU /N AR R AR R B I 2L I
BN AEBORLIE B A B T AERORT FFRLIE BT 5 7Y BE
AT S B A S AT /N A D Rg et
Fr BB AR AL 5 3 2 O DIAR G R B B R
RN o /INAE T R R A S B O
B B A ZUEE FA 5I RE R R RL 4 S R
FIORE B, [N, TH = i 28 A I 2 I 58 8 R 1
i —ADEE R, AT R YN TIE LR 4% D fE
I (1 I 2o 3R 55 A AT I PR D RO R Ot A
R S B O T R o ) R T R =
I}I.ATS*S—\O

Zhang 5510V B /N AE HEAT TR B
FE AL I PSR (0 Wy 2 PR K B AR B
A BN S AR 5 AR 7 L L E N
ANTR] S BAE 25 S ) — S I L HE LT o ) B
G RPN M B R R e TR
SR BIE 5 05 (6 DL R R LA G B G /S A2 Sy (5 48]
BN AR BN L RN R T 25 A A
AR S A EAR A L DRI o I €0 {1 5 A ) 25 A £
EZELCRWFR N IE S 25 ARTSE LEAT (@ (5] E B
G /N S R O R WIS T I 0 £ N A R A
01 B ZER B B R T = o g PR M AR K TR
Jot ek (4 AR AL R S AT AT — 25 R /D 22 45 S R AR AR
HERIHLE] I /N w AR — Mgt .

L #E5IrE

L1 #ikss

R/ R 2 19 AR 148 /M E 22-986 ., 2%
ZER 8 5 CPI811. & # 9918,CP03(213)S2, J&
& 190F 4 13,84 19 1 XY6H-01,
1.2 RAWigit

G b 7 TP SRR KA R AR gl & b
[ /INZ 377 IXCBOUE O i 4 22 X, O 2 Ui T 2 18 T R
fige . e 0 - HENE Ty Ry 1A Hb AT B
B, I T 6 0 ) - Do A 22 DXt o b i . 1
ELEAT 4 4F (2005 — 2009 4F) , 4 4F 4 O 3 A A [, A
WFFE 3 BER ] 2008 —2009 4F /)N 22 25 4 Z5 (9 5040 95 )
PEAF AT . IRER I BEALIX A HES R 3 k. B4
BOEES 474748 1.4 mu 478 0. 23 m, BkHE 0. 03 m,
1.3 I8 RMNEF*E

T c 161 MUy o AP I ) 2l 2 o i N o TR G
) .2(8) 30K AQRE L) S CHEE) (6 (5D |
TORERED (S (EDH M 9K B L 9 g, W/NEITHE

W, 25 I L BB 3 d il SR 1 G B
B = i 1 B A5

BERR 6 d e 1 U/ 22 e | 8] = et A
SR SRR S AT T AL
;%{o %ﬁﬁﬂ'ﬂ?t/‘? 08:00—12.00 Jﬁﬁ—‘o

2 25 B i R F R B 43 85 80 06 A i 11 1K 1L 12
PR E T M R T R S A -
250 B ke, H s UV-240 743608
FETEHEAT o W0 i 38 S 2L BAHT I (05-11) (FL3 P
W1(05-18) JFL B 9 (05-25) FITH A1 1] (06-01) ,
A R 4 2 LI-6400 78 56 4 0 2 S A2, )
EIT A FL BRI (05-18) L FLEVE B (05-25) Fil
A (06-01),

I 2 TR JoT o B 43 J31) B0 A4 bk ) i £ T
ZERIME 2K 4 15 B BORLAE T BR TR AL e
sk 100 Ay 1T AT 1 4y H RN R
1.4 HiEAE

RIS EE o 3 EE 1 F 9 MH, R Excel
2003 F1 SPSS 17. 0 #AF Xt r i3 8t it 47 et 5 00 .

2 ZER 55

RGBT A 155 B 5 A A T — {8 BN R R
14 P9 3 L I o 51 /N 22 1 P AP R A kLA )
R, DA B 5% LA 22 19 S BT 38 . 729
T 5 A R 43 U8 T A 23R /N 22 1 0 g A
B
2.1 BIBNEMHBEHTW

W (AR A AR A& I 3 T 5 A ) AR
A I 11 T o R g i T A 0N R T T
BLREROWES L AT B AR A HE E LR
19 W=kt X kAR ARk, JFAER &= R0k
B (05-18) , To = i I €2, (1% 745 £k 1 AS B &2, Bl 5 1] 2L
AU 05-25) HE AR fb MOk i 2 JF B T
I i€, 55 5 O 1 81 ik B4 B €8 — i B i
IS SR 3 N o B ) o N [ 8 = Y S o
TE ot gt R IR ) = R O RS
BN R, WG R B R A A
19 [ b0, % A8 T (8] I S 4] o s B
G2, 3K A T 25 11 25 Ak 20 K R D B R 1 i AR A
2.2 BEBNEMEE TAEEARSERSEXE

WEMNT
2.2.1 *t@%£4% MWHREASEEEGRETHFE
ARE 38 FH 48 A 2 6 A 1 FH 58 55 40 A7 19 2 4



5 330

WA AR S5 R BN Y — 6 AR W R R BT Y 97

R R TR € T AR R I s T R Y
BRI 2 3055 0T e o 400 0 A 114 P 7 A

:448]

9 -~
8 r —8— iE I Flag leaf;
27 —8— {3] =M 2nd leaf;
Eﬁ; 6 L —A— Bl =M 3rd leaf
=]
£% 4
(0]
)
3
2
e —
1 . : & 1 1 1 J
04-29 05-04 05-08 05-12 05-16 05-20 05-24 05-28 06-01
Date
B 1 e 5] /N ZE T = £ 4 AR 4L
Fig.1 Top-three leaves color change of the leaf-color inversion wheat
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Fig. 2 Chlorophyll content change of the top-three leaves of the leaf-color inversion wheat in grain-filling period

A. Leaf-color normal stem;B. Leaf-color inversion stem;

a,b,c indicate significant difference at 0. 05 level,the same below
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Fig. 3 Change of soluble protein content of the top-three leaves of the leaf-color inversion wheat in grain-filling period

A. Leaf-color normal stem;B. Leaf-color inversion stem
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Fig. 4 Change of net photosynthetic rate of the top-three leaves of the leaf-color inversion wheat in grain-filling period
A. Leaf-color normal stem;B. Leaf-color inversion stem
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Table 1 1 000-kernel weight of leaf-color normal stem and leaf-color inversion stem

A, 1F 2K - e 5] 2K
R TR/ g Leaf-color inversion stem
Material 1 000-kernel weight of TR h /g B fa F 2L R E /Y
leaf-color normal stem 1 000- kernel weight Weight’s increase
& 19 Wenmail9 39. 2 39.9 1.79
A 148 Wunongl148 38.2 43.8 14.66
/NME 22-986 Xiaoyan22-986 31.1 35.7 14.79
2= AR B 8 45 Lankaoaizao8 47.1 48.3 2.55
CP9811 34.3 40.7 18. 66
¥ 9918 Lengmai9918 40. 4 41.5 2.72




31 WA e, 4 it B B N Y — A AR R AR B Y 99
453% 1 Continued table 1
0 I 2 - e fo] i 2%
R T-hi i /g Leaf-color inversion stem
Material 1 000-kernel weight of TR/ g L TR e
leaf-color normal stem 1 000-kernel weight Weight’s increase
CP03(213)S2 41.1 44. 2 7.54
JE 2 19 Zhoumail9 35.9 38.7 7.80
B 13 Xinmail3 36. 7 42.3 15. 26
# % 19 Yumail9 40. 4 45.9 13.61
XY6H-01 36. 6 38.1 4. 10
S Average 38.3 41.7 8. 88
W 1A LLE Sk 22 i 0 8] 8 25k R 1Y .
44 ik

TR Y A O 2K BB R 8. 8800, Horp
PL CP9811 [y I f 5 . ik 18. 66 %0, 33X 13 HA {5 & 2%
RN R PR T b IE B 2R R A AR B R o A
FERLERIVE o R £ S0/ 22 00 TR0 2 (55
FLVER G R 25 R0 T A 10 2] 1 A, &3 5
I/INAE i (8] B 2R P R R 1011 g/dL E
BRI 1,08 g/ ds DATH AT 2 2 4 2/
5] B 2K S Y R R O 0. 94 g/dL IE B 2R
SN 0,71 g/d, B AR L8] B 2K A OF B K R Y
BEIE B ZE X IE R B TR s TR E R
BRI,

3 B

-0 (3 /N A I ST = A i
A RSB 5 A B R R A+
SR ARARL T {2 B T S A BT At
/N 22 0 {1 2R Y TR T A Y RO 2R R R
I (8 (8 B /N 22 TR TR S

T 46300 2] 1 A1 3] 2 /1N 22 45 52 IR I8 iAF AL 1Y) 3= 22
W Bt o 7212 B B T = I J2 52 0 R OB 9 A0 B P R
G T X R L R A R WA R O, BN
I 2 8 T A L R T A B L X
— 9 B (19 385 37 4 0 i) AL 2 TR R ML A S
SEOE R E IR T s B . AR XX R
ey 1 B ZORFR I A T OG5 RIS I T
G P 14 P S 2 L3R 2 ()RR I B R R B A AU
DRI T 8 b 26 7 T o 3K o R 3 Wl 0] o i k)
Jn L 2 1 T AR

AN ) AR — A R AR B A
i R AN A5 /N A S DR R e AR V9 A AR A RN
AR Hak 22 2SR ST R . . T b
Mo PR/ A g () B B G N TR A
PRHL A5 J7 0 AT R AL LA E— 25 46 7 - 40 f3]
BNZR R L

FI AR FATAE i (0 {8 /N g L i 0 fB /N A IE R
ZETO = I it 0 | YR A i B e T B R A A A LA
53 3 /N2 A AR ) 2R T = | R R
AR R B R ANOE S R AR AN [ T AR
PR R R B — N o A BIESE R B 8] 2R T
) W WS E o R o e o N S R AP £
S ST NP IR o I 0, 45 R T ) I R 8 /N 2
B B AR A IR RE L A LI R B AR R Y
IR o > > =, HAEFL A ) 22
S AR R A A R A FLACR T IR  R B
{3 ik > e (H 25 5 O B 3 AFL IS I E /N A R
S TOU = I [ Y B A 3 2 S SR B ) > >
{8 = s AEFL A ) ) 2R T RO G R L
AR T8 = A FLBUR L R B,
I I A ) oy > > 8] =, Ho— R
W SN I (8] B 2R PR TR BT B Y 4K
IEEZE P YRR 8. 8806, Hork CP981L 1y 34 i
Hef s 35 18,660, 31X — 45 Rt ik — 2L BN 22 v
LSS 2 ML LA KN 22 BT R 4R VR
ol (4 55 45 L 4 HLA B BE B SORI S B

[ 5% k]

(1) XV M i [T 9 A B I, 1983 (2) : 14-
19.
Liu D H. Plant leaf senescence [ J]. Plant Physiology Communi-
cations, 1983(2) :14-19. (in Chinese)

(2] HrEFLVE. T 5500 T AS R R /N A2 - e 2 1 3 U IR
g8 [1]. P A BH 5 2006, 28(1) : 26-29.
Laba Z X. The research about the exhibition and character on
the leal effete of different temperature-type wheat in the
droughty condition [J]. Tibet Journal of Agricultural Sciences,
2006,28(1):26-29. (in Chinese)

[3] Ouatrao R S,Davies P J. Plant hormone and their role in plant
growth and development [J]. Exp Boot,1997,23,:914-920.

[4] Patterson T G, Moss D V, Brume W A. Enzymatic changes

during the senescence of filed-grown wheat [ J]. Crop Sci,



100

Pl e MR K 0 AR

5 38 &

(5]

(6]

(7]

(8]

9]

(10]

(11]

1980,20.:15-20.
B ZFL IR A ThNE b=k ok e i R A R
W F [T]. Z3AEY . 2004, 24(4) : 39-42.
Yan S H,Yang Z S,Chai S. Relation between characters of the
top-three leaves and yield and its compositions of wheat []].
Journal of Triticeae Crops,2004,24(4):39-42. (in Chinese)
JABET 5k MR LA EL NE L= R S R R R R R R
W2 RS (1], LA R, 2009,37(4) - 1467-1468.
Zhou X Y,Zhang G,Li S G. Study on the relationship between
the traits of top three leaves and yield and its compositions of
wheat [J]. Journal of Anhui Agricultural Sciences, 2009, 37
(4):1467-1468. (in Chinese)
S0 AL, SR AL L B S g SN R O R PR
[J]. 2 #iAe 238 4] , 2005, 11(2) : 18-19.
Peng H X,Chen R L,Zhang H N, et al. Study on the relation-
ship between the first-three leaves and grain weight [J]. Anhui
Agricultural Science Bulletin,2005,11(2) ;:18-19. (in Chinese)
Hrap e, R NEM R R EN RS RS [T
Al B ,2003(2) :17-19.
Jin Q F,Niu J Y. Research progress and prospect of senescence
of wheat leaves [J]. Gansu Agricultural Science and Technolo-
gy.2003(2) :17-19. (in Chinese)
Zhang S W. Concept, characteristics and future of cold type
wheat [J]. Science Foundation in China,2007,15(1) ;51-56.
Zhang S W,Wang C F. Research status quo and future of low
temperature wheat genotypes [ J]. Agricultural Sciences in
China.2008,7(12) :1413-1422.
R R AR A B R R ML 74 %2 . i FU IR A s R
2000:101-145.
Gao J F. Research technology of plant physiology [ M.
Xi”an; World Publishing Corporation,2000;101-145. (in Chi-

[12]

[13]

[14]

[15]

[16]

nese)

B ZE, ERE. AE KT /Lg% &R EIL5EE ™Y
MEBEZEM R LT ILHR R, 1989(1) . 21-25.

Yang S J,Wang M H. Study on the relationship between the
chlorophyll content and accumulation of photosynthate in dif-
ferent condition [J]. Jiangsu Agricultural Sciences,1989(1)
21-25. (in Chinese)

R, EWE A W R HIE R /N T R R Rt
Je AR S R R LI, fE# 244 . 2006,32(11) : 1649~
1655.

Li H W,Wang S X, Li B,et al. Comparative study on physio-
logical traits related with grain filling and photosynthesis of
{lag leaf in early aging and normal near-isogenic lines of com-
mon wheat [ J]. Acta Agronomica Sinica,2006,32(11) ;1649-
1655. (in Chinese)

B L REERRDEE NFERENEZ DR RO A
S PR O (1], 3 54l B, 2009 (1) .79,

Xue X,Wu Y E,Liang Y J.et al. Photosynthetic rates of func-
tion leaves of wheat with different plant type and its effect on
grain Weight [J]. Liaoning Agricultural Sciences,2009(1);7-
9. (in Chinese)

BB NEERTE (B A [T, i pa Al B2, 1983, 32(5) 44+
48.

Miao G Y. Grain weight formation [J]. Journal of Shanxi Ag-
ricultural Sciences,1983,32(5) :44-48. (in Chinese)

BRIEE LR B AHTE SFL N R R R AR Y [T &
AR B ,2004,32(1) 1576, 8,

Qian Z G, Wu K, Cong X J, et al. Study on the grain-filling
characters of wheat [J]. Journal of Anhui Agricultural Sci-
ences.2004,32(1):5-6,8. (in Chinese)



