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Abstract: Effect of shading on biomass allocation and chlorophyll content in leaf of Triticum aestivum L.
at different developmental stages was researched using T. aestivum  Yangmai 12° as experimental
material. The results show that from jointing stage to ripe stage, the dry weight of above-ground and
under-ground parts, whole plant of T. aestivum * Yangmai 12’ increases under different shading
conditions ( control: natural light with 100% available light; T1: available light about 80% ; T2.
available light about 60% ; T3 available light about 20% ) with developmental stage postponing. The
dry weight of above-ground and under-ground parts under shading conditions is lower than that under
control with different degrees. The effect of shading on dry weight of above-ground part is stronger than
that on dry weight of under-ground part, and root/shoot ratio increases with shading degree increasing.
From flowering stage, root/shoot ratio of ‘ Yangmai 12’ in T3 treatment group at each developmental
stage is all the biggest and that in control is the smallest. Allometric growth relationship of above-ground
and under-ground parts of * Yangmai 12 is a simple linear allometric model, and allometric growth of
‘ Yangmai 12’ decreases after shading. According to allometric growth of above-ground and under-ground
parts from big to small, the order is control, T1, T2, T3, successively. From heading stage to milky
stage, contents of chla, chlb and chla + chlb in ‘ Yangmai 12 leaf in control and three treatment groups
all are the highest at filling or milky stages. Different shading treatments have different effects on contents
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of chla, chlb and chla + chlb in Yangmal 12’ leaf at different developmental stages and with shading
degree increasing, chla/chlb ratio in shading conditions is lower than that in control with different

degrees.
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content; allometric growth
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Table 1 Effect of different shading treatments on dry weight of Triticum aestivum ‘ Yangmai 12’ at different developmental stages (X +

sp)v
- - THiE/g Dry weight
Treatment  Developmental stage bl ok AR £
Above-ground part Under-ground part Whole plant

CK AW Jointing stage » 1.05 £0.38C 0.26 +0.19BC 1.31 £0.50D
#1FE Heading stage 1.41 £0.64aCD 0.16 £0.10aBC 1.57 £0.72aCD
FF1EHH Flowering stage 1.97 +0.53aC 0.21 +0.05abBC 2.18 +0.54aCD
HE I Filling stage 2.10 +£0.34bC 0.24 +0. 10bBC 2.34 £0.32bC
FLE D Milky stage 3.33 +1.01abB 0.33 £0.16bB 3.66 +1.15abB
ST Ripe stage 5.43 £2.00aA 0.49 +£0.20aA 5.92 £2.11aA

I 7 Jointing stage 1.05 +0.38C 0.26 +0. 19BC 1.31 £0.50C
S Heading stage 1.29 +0.53aC 0.17 £0.08aC 1.46 £0.59aC
FFAE#A Flowering stage 1.35 £0.26bC 0.14 £0.03bC 1.49 £0.27bC
B Filling stage 2.69 +0.61aB 0.34 £0.12aB . 3.03 =0.64aB
FL# Milky stage 3.76 +1.18aA 0.55 £0.24aA 4.31 £1.31aA
SEPUH Ripe stage 3.98 +1.35bA 0.33 +0. 14bB 4.31 £1.43bA

T2 T8 Jointing stage 1.05 +0.38B 0.26 +0.19B 1.31 +0.50C
Jlif M Heading stage 1.11 +0.32aB 0.18 £0.09aB 1.29 £0.35aC
T8 Flowering stage 1.28 +0.32bB 0.18 +0.12abB 1.46 £0.41bC
FE3R 3 Filling stage 2.05 £0.56bA 0.29 +0.09abB 2.34 +0.62bB
HLEUA Milky stage 2.56 +1.01bcA 0.46 +0.24abA 3.02 £1.13bcA
SEHHA Ripe stage 2.43 +0.92cA 0.29 +0.07bB 2.72 £0.97cAB

k3 RV Jointing stage 1.05 £0.38C 0.26 +0. 19ABC 1.31 +0.50D
fh#EH) Heading stage 1.32 £0.55aBC 0.16 +0.08aC 1.48 +£0.55aCD
FF1EHE Flowering stage 1.70 +0. 86abAB 0.25 £0.17aBC 1.95 £1.02abBC
T W) Filling stage 2.04 £0.37bA 0.36 +0.11aAB 2.40 +£0.61bAB
FLEI Milky stage 2.21 £0.76¢cA 0.40 +0.21abA 2.61 +0.97cA
S Ripe stage 1.94 £0.45¢A 0.32 £0. 10bAB 2.26 £0.53cAB

DCK, BRI, FNEIER Y 100% Natural light with 100% available light; T1: A% % Y6345 % 80% Available light about 80% ; T2 ; %%

HHL)H 60% Available light about 60% ;

T3 HXEEHEL K 20% Available light about 20% .

R AR RN F R E - E A

R ZEREE(P<0.03),FAPARMYREFRHERF—AHARAEBTHEERBEFE (P <0.05) Different small letters in same
column indicate the significant difference among different treatments at same developmental stage (P <0.05), different capitals in same column
indicate the significant difference among different developmental stages of same treatment (P <0.05).



42 MY EESFEER

B18H

(P<0.05), A1 TRATLIA H , 70 Hoab g o
NgE TR T R, PR T3 AbFRgL /N s
T AT B Xt AN T 19. 0% , He il — B4
] S P SRR P P A PR 2305 R o

2.2 EXRREFNMER - BEYESERNTM
2.2.1 MBI YA R IE NER
[k B AR R e B L 2, B 2 AT, X IR
(HENT 8 Y632 3 100% ) 48 2 TL (AEM B R AN
80% ) \T2 (#I% FEFCH LK 60% ) Fl T3 (HIXT &
AN 20% ) AL /N AR AR BRI 2 2 B
W, JLF T3 Rh B4/ FE AR L R U EE K, AR
HAT K 0. 087, MIHASHILUS , %4 B2/ AR 5 £
Bt AT R AR T Mota 3 T 3 S BAL A
/NG RIS LU Bt K O AT 22 B TH RS S T B
i, BN FF A6 BB S S AL T v, R L
B S BT M. 7ESSBS IR K T1 ARBRZH /N
MR ELRER] T 0.1 LIF, T2 I T3 A F/NE
MRS B4R T A T T e, B IR B AR A /N
WTFIEBIFFAG , T3 AL BRLLNEAEAA B IR 5
b3 B A, X R4/ A % A B AR S L3
K. '

F*2 AREEXRSGENE( HE 12 ) FAREEFHPR BN

Table 2 Effect of different shading treatments on root/shoot ratio of
Triticurn aestivurn ‘ Yangmai 12° at different developmental stages

AR E R E

Root/shoot ratio at different developmental stages

preee) "

Treatment!) WH1 HURERY FIEH MERH BN B
Jointing Heading Flowering Filling  Milky Ripe

stage stage stage stage stage stage

CK 0.209 0.108 0.104 0.104 0.096 0.084

Ti 0.209 0.112 0.100 0.117 0.133 0.079

2 0.209 0.128 0.116 0.137 0.127 0.119

T3 0.209 0.087 0.127 0.168 0.164 0.159

VCK: H 8856 I, M X Y % 100% Natral light with 100%
available light; T1. #HXf 8 6% % % 80% Available light about
80% ; T2, AHXTENE LN 60% Available light about 60% ; T3:
FXTE LK 20% Available light about 20% .
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0.726 6(R*= 0.6128); y, = 0.812 0x, - 0.731 1
(R*=0.502 8),
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Ws: Hb E#4T & Dry weight of above-ground part
Wy : #F#%>F R Dry weight of under-ground part

OCK: BARGIE, X &N 100% Natural light with 100%
available light; @ T1: X} XF 45 80% Available light about 80%
o T2 HXHENEL N 60% Available light about 60% ; e T3 . HHXT %
F:Z L) 20% Available light about 20% .
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Fig. 1 Allometric growth relationship between above-ground part
and under-ground part of Triticum aestivum ‘ Yangmai 12° in
different shading treatment groups

2.3 EXLEINEHFHEESENRRE
AFEESAC S AR E RN E T AR R
BIEMILE 3, B3 AW, A2 AL,
it B (FEXT BN 100% ) 4 K& T1 (F3 EIEFEL
K 80% ) T2 (AHRT B IEF LN 60% ) Fl T3 (HIXf &
LN 20% ) JEBA /I IR a IR K

~

¥



Hal

SROTHESE : ML FEX AR A T /N A PR BRI A 4R A B | 43
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Table 3 Effect of different shading treatments on chlorophy!l content in leaf of Triticum aestivum ‘ Yangmai 12’ at different developmental

stages (X +SD)V

WHRE A /e - g !

Chlorophyll content

W RERE MHER o/b
Treatment  Developmental stage Chla Chlb Chla + Chlb Chla/Chlb

CK 75 Jointing stage . 2.22 £0.06C 1.21 £0.05A 3.43 +0.10B 1.83 +0.03E
3 Heading stage 2.25 +0.12bC 0.77 £0.07bD 3.02 £0.19bD 2.92 +0.14aA
H 1LY Flowering stage 2.34 +0.07aB 0.93 £0.02aC 3.27 £0.09aC 2.53 £0.13aD
3% 1 Filling stage 2.73 £0.13aA 1.03 +0.03abB 3.75+0.15aA 2.77 £0.10aC
ABH Milky stage 2.69 +£0.02abA 0.96 £0.02aC 3.65 +0.04bAB 2.80 £0.07aB
SEF] Ripe stage 0.63 £0.06cD 0.85 £0.07bC 1.48 £0.13¢E 0.74 £0.02bF

Tl P11 Jointing stage 2.22 +0.06C 1.21 £0.05A 3.43 £0.10B 1.83 £0.03D
Y Heading stage 2.47 £0.09aB 0.94 £0.04aB 3.41 +0.13aB 2.63 £0.06bAB
FFAEHH Flowering stage 2.46 £0.24aB 0.97 £0.12aB 3.43 +0.36aB 2.42 +0.08aC
FE X Filling stage 2.47 £0. 10cB 0.97 £0.03bB 3.44.+0.13bB 2.56 +0.03aC
FLFHE Milky stage 3.26 +0.01aA 1.25 +0.03aA 4.51 £0.04aA 2.61 +0.07bcBC
S8 Ripe stage 1.93 +0.03bD 0.72 £0.01bC 2.65 +0.04bC 2.68 £0.04aA

T2 $H Jointing stage 2.22 +0.06B 1.21 +£0.05A 3.43 £0.10A 1.83 +0.03D
i Heading stage 2.11 +0.06bBC 0.77 £0.03bC 2.88 £0.09bC 2.74 +0.03bA
FEA¥ I Flowering stage 2.47 £0.22aA 0.97 0. 10aB 3.44 £0.32aA 2.42 £0.11aB
3 A Filling stage 2.48 £0.09bcA 0.98 £0.01bB 3.46 +0.10bA 2.44 £0.05aB
235 Milky stage 2.21 £0.56bB 0.85 £0.23bBC 3.07 £0.78cB 2.60 +0.08bcAB
SEEH Ripe stage 1.93 £0.23bC 0.86 +0.21bBC 2.79 £0.44bC 2.24 £0.8aC

il $HY7 Jointing stage 2.22 +0.06C 1.21 +0.05A 3.43 +0. 10B 1.83 £0.03C
A Heading stage 2.44 +0.06aB 0.92 +£0.04aC 3.36 +0. 10aB 2.65 £0.09bA
F-#E 8] Flowering stage 2.17 £0.11aC 0.87 +0.06aC 3.04 +£0. 17aC 2.45 +0.05aB
FESR HH Filling stage 2.69 £0.22abA 1.05 +£0.05aAB 3.74 £0.26aA 2.40 +0.18aAB
FL AU Milky stage 2.90 £0.03abA 1.21 £0.04aA 4.10 £0.06aA 2.40 +0.06cB
SEEI Ripe stage 2.77 £0.18aA 1.10 £0. 10aAB 3.86 +0.28aA 2.52 +0.06aAB

DCK: HANE, H%HELZN 100% Natural light with 100% available light; T1: #I%+:#& % %4 80% Available light about 80% ; T2 : HiXfi%
W22k 60% Available light about 60% ; T3 : FX}BEIHEL N 20% Available light about 20% . % RE /NG FRFRRF—EF AR
FIabHE 25 B E (P <0.05), ISP ARWREFHRRF L AAREFHB 257 23 (P <0.05) Different small letters in same
column indicate the significant difference among different treatments at same developmental stage (P <0.05), different capitals in same column
indicate the significant difference among different developmental stages of same treatment (P <0.05).
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