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Abstract; Effects of different light conditions and soil water contents on phenotypic plasticity of Aegilops
tauschit Coss. seedlings were studied by no shading (full light) and shading (light intensity of 20% of
full light) , and controlling soil water content (high, moderate and low water contents of 75% —80% ,
55%-60% and 45%—50% of the maximum water holding capacity in field, respectively) with pot-culture
method ; difference in allelopathic effect of treatment solution from A. fauschii in each treatment group was
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compared by using bioassay method. The results show that decreases of light and soil water content both
can cause decrease of total dry mass per plant of A. tauschii seedlings, and dry mass ratios of root, stem
and leaf, and root/shoot ratio, leaf area ratio, leaf/root ratio and specific leaf area of seedlings in
shading treatment groups are generally higher than those in no shading treatment groups. In which, total
dry mass per plant of seedlings in shading-low water content treatment group is the lowest, and leaf dry
mass ratio, leaf area ratio and leaf/root ratio are the largest; root dry mass ratio of seedlings in shading-
high water content treatment group is the largest; stem dry mass ratio and specific leaf area of seedlings in
shading-moderate water content treatment group are both the largest. There are obvious differences in
phenotypic plasticity indexes of total dry mass per plant, dry mass ratio of each organ and each
morphology index of seedlings among each treatment group, and phenotypic plasticity index of leaf/root
ratio is the largest (0.96), while that of dry mass ratio of stem is the smallest (0.42). The bioassay
result shows that with the increase of concentration (0, 10, 25, and 50 mg - mL™") of treatment solution
from A. tauschii in each treatment group, seed germination rate of Brassica rapa Linn. decreases
gradually , and seed germination rate increases with the decrease of soil water content under the same light
condition; in general, seed germination rates in no shading treatment groups are all lower than those in
shading treatment groups. From the view of allelopathic effect index (RI), except RI values of seedling
height of B. rapa seedlings in no shading-high water content and no shading-moderate water content
treatment groups are positive, while those of seedling height, main root length, and fresh mass per plant
of B. rapa seedlings in each treatment group are all negative in general. From the view of synthetical
allelopathic effect (SE), SE values in each treatment group are all negative, and SE values in the same
light treatment group gradually decrease with decrease of soil water content, those in the same soil water
content treatment group also gradually decrease with decrease of light under the same concentration of
treatment solution from A. tauschii; in general, absolute values of SE values in shading treatment groups
are larger than those in no shading treatment groups. The comprehensive analysis result shows that light
has more effect on growth and allelopathic effect of A. tauschii than that of soil water content. Under light
and water stress conditions, A. tauschii seedlings decrease their contribution to allelochemicals, show
relatively high phenotypic plasticity, and adapt to the change of habitat condition by regulating indexes
related to leaf morphology.

Key words: Aegilops tauschii Coss.; shading; soil water content; biomass allocation; phenotypic
plasticity ; allelopathic effect
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Table 1 Effects of different light conditions and soil water contents on dry matter allocation of Aegilops tauschii Coss. seedlings (X+SD)"V
ISt PR AT R/ g AEZEETHRELY  Dry mass ratio of different organs®

2) Total dry mass

Treatment per plant #R Root 2% Stem M Leaf
JEEE -5 % /K No shading-high water content 0.10£0.0la 0.23+0.0la 0.32+0. 02a 0. 13+0. 03b
JEBE G- 7K &= No shading-moderate water content 0.09+0.01a 0.22+0.02a 0.31+0.03a 0. 14+0. 00b
JEHEE K F 7K &= No shading-low water content 0. 09+0. 00a 0. 30+0. 00a 0.29+0.01a 0. 07+0. 00c
-1 & /K Shading-high water content 0. 09+0. 00a 0.31+0.01a 0.30+0. 02a 0. 16+0. 02b
G- 7K Shading-moderate water content 0. 08+0. 00a 0.27+£0.0la 0.35+0.0la 0.17+0. 01b
G B K A Shading-low water content 0. 04+0. 00b 0.28+0.01a 0.32+0. 02a 0.33+0.01a
FERU T FAPEFE B Phenotypic plasticity index 0.75 0.69 0.4 0. 89

D &5 H R 8] 1 /NG B3R 25 57 i 3 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
2 HEHEYG No shading: 426 Full light; 3% Shading: YA FE g 2G4 20% Light intensity of 20% of full light. 77 7Kt High water content ;

3)

2 FRAXBEEMTFESKENT

IS KR H ) KK B AY 75% ~ 80% Soil water content of 75% —80% of the maximum water holding capacity in field; 112 7K 5 Moderate
water content: S K A K3 K BB 1Y) 55% ~60% Soil water content of 55%—60% of the maximum water holding capacity in field; {7 7K
5 Low water content; -3 & /K Ay H [A] e KAF/K 7 1Y 45% ~ 50% Soil water content of 45%—50% of the maximum water holding capacity in field.
HpRE A E TR Iji**u‘n:':ﬁﬁiﬁq HAE Ratio of dry mass of each organ per plant to total dry mass per plant.

T EGHBESIHENRM (X2SD) Y

Table 2 Effects of different light conditions and soil water contents on morphological characteristics of Aegilops tauschii Coss. seedlings
(X+SD)"
5 BUBH OFEBUL (em? - ) IHRIE/ (em? - g7 BEIFIRBY (em? - ')
Treatment?) Root/shoot ratio Leaf area ratio Leaf/root ratio Specific leaf area
ARG —= & /K it No shading-high water content 0.32+0.0la 57.90+3. 83¢ 314.20+22. 93¢ 444.86+22. 86b
k36— 5 K i No shading-moderate water content 0.30+0. 02a 62.42+7. 12¢ 307. 17£27. 32¢ 484.99+18. 19b
JEHEE K & 7K &= No shading-low water content 0.48+0. 02a 34.15+4.99¢ 132.97+15. 44d 460. 77+16. 78b
G- /K & Shading-high water content 0.47+0.01a 119. 82+8. 32b 407. 88+28. 73bc 738.31+7. 34a
G- &K i Shading-moderate water content 0.39+0. 03a 141.79+6. 79b 628. 55+36. 66b 819. 15+34. 66a
HWEYE—{IE & 7K Shading-low water content 0. 40+0. 02a 246. 62+8. 29a 978. 50+31.22a 789. 34+28. 54a
FR AT IR FE S Phenotypic plasticity index 0.79 0.93 0.96 0.54

D &5 H R 8] 1 /NG PRk R 25 57 8 35 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
2 4 No shading: 468 Full light; 355 Shading: YGRS & k4G 8% 20% Light intensity of 20% of full light. {5 /K& High water con

tent ;

2.1.1

S KR SR H Ja) B R K LY 75% ~ 80% Soil water content of 75% —80% of the maximum water holding capacity in field; 14 K 5 Moderate
water content: 357K Bk H A B KR K B Y 55% ~60% Soil water content of 55%—60% of the maximum water holding capacity in field ; Ik 7K
2 Low water content: 357K &k FH A KRF KB Y 45% ~50% Soil water content of 45%—50% of the maximum water holding capacity in field.

TR maFen hE A, jﬁﬂn WECAL PR Ay E AR ZE AN Y T T R b

b K B R AR A AT R B A 4 bR T TARHE G AL FRAL, Horp 0 — g K R AL B2 4 i
EMVLVJPﬁ%'ﬁ mgi@ﬂ@mﬁﬁu MR F AR (0. 31) 3B - 8 7Kk 28 A R 4T i

TR RAK(0.04 g) , H i3 (P<0.05) K T HAth 4b
PR i H Al Ak B 2H (6] 2 1 B pR BT
E5F,

25T AR OR (0. 35) |, G~ I35 7K i Ak R 4 4
B FU A R (0. 33) o 4% A BHZH 8] 2y A AR AN 25 9
R FE R G 3 22 5 G (R S K R AL B Ay v

o 00 G g
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Em TAREDGAL PR (5 3 N EEEALPREH [R] L K2 3 A4~
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BACHE WD 22 5, Horp ) AR Lo %) 6 80 AT 9 M 48 B0
K(0.96) , it TR R AV AT 55005/ (0. 54)
2.2 AEXBEHMLESKENTHEZLBIER
EapA!

AN TR) I B 2% A R A 4 5 7K e A B %) Y 22 Ak

NISORNE B ey 3l DS SO N S B3 R ik e
TN A3 L3R 3 IR 4

221 FH EABEFDGENTRAFRG YA
e 3 AT DL . Bl 45 A A Y 1 22 A B R B T /D
FISRRhF & ZF S S i T R A ka5, H &5 Ab B4 1Y
25 Fl1'50 mg + mL™" 5775 22 Ab BRI AL B /1N 1SR T
KR E(P<0.05) fIKF O( X HE) F1 10 mg « mL™
REREE S N T LR N S B i S ER S E N S B
P R ZERMBEIR A —E R 22 5, Hof JEE -
e K AL FRAH /N L SR R SE R IR K, &
50 mg » mL™' 1 A AL B AL RS /N SR R 2R
BN HR T B T 22, 72% ; 1 ' — K 5 7K = A FL A 1Y
INESEFT T 2 R [ R e /N, 50 mg - mL™ Y & A4k
VL AL 35 /N R R R R BT B
T10.13%,

220,10 F125 mg - mL™" 3595 22 &b P AL #1045
AEFRERR] /N A SERD R ZF R T 3 2 7 H 4 50
mg - mL~" 722 A BB AL B A A1 ' - v K
A8 — B K R A 2 5 — 0 K Ak B 4 )
INEISRERI TR ZE WA g 25 5, Horp ARG
WA R AR SR B B /N SR T R 2R T
T S K A R S K AR 7R ) Sk A
v e L N S B Ly o S o | i s D
H, MK EFE 425 150 mg - mL™ 35 22 40 3
AP |3 AN B A /N SRR T R 2R AR
F 3 AR EEL

®3 FRXBEHEMIESKELBHTHEZLBRINEZMFELIFRGIM (XSD) Y

Table 3 Effects of treatment solution from Aegilops tauschii Coss. treated by different light conditions and soil water contents on seed germination

rate of Brassica rapa Linn. (X+SD)"V

AT} e BEAL BRBAL BT B R 2E A %

b3 Seed germination rate under different concentrations of treatment solution
Treatment?

0 mg - ml ! 10 mg - mL™! 25 mg - mL™! 50 mg - mL™!
JEiE G- K & No shading-high water content 95.3+0. 4Aa 91.7+0. 4Aa 83. 7+0. 5ABb 73.7+0. 8Be
kY- £ 7K i No shading-moderate water content 95.3+0. 4Aa 91.7+0. 6Aa 82.7+0. 8ABb 74.3+0.4Bc
e~ & /K & No shading-low water content 95.3+0.4Aa 92.7+0. 7Aa 85.7+0.2ABb 77.3+0. 9ABc
G- B K & Shading-high water content 95.3+0.4Aa 90. 7+1. 0Aa 85.7+0. 3ABb 80. 7+0. 5ABbc
G- F 7K & Shading-moderate water content 95.3+0. 4Aa 91. 6+0. 3Aa 84.7+0. 8ABb 81.7+0. 3ABbc
WEE—IE B 7K i Shading-low water content 95.3+0. 4Aa 92. 6+0. 4Aa 88. 7+0. 2Aab 85. 7+0. 4Abc

D )47 rp OR[N 5 R 26 7% O[] e B A B 98 18] 22 57 8. 3 (P <0.05) Different lowercases in the same row indicate the significant ( P<0.05)
difference among different concentrations of treatment solution; [F]51] HP R[] () K5 - B: F /R AN [ AL L 8] 22 5 1 3% ( P<0. 05) Different capitals in
the same column indicate the significant ( P<0.05) difference among different treatment group.

2 AR No shading: 455GIR Full light; i#556 Shading: JEHRSRE N 46 IRAY 20% Light intensity of 20% of full light. & 77K High water content;
A3 K R M (A KFF K ) 75% ~80% Soil water content of 75%—80% of the maximum water holding capacity in field; H % 7Kt Moderate
water content; 3% 7K A M A 45 KAF K Y 55% ~60% Soil water content of 55%—-60% of the maximum water holding capacity in field; {5 7K
& Low water content.: 355 7K 5 o~ H 8] £ K A5 /K H ) 45% ~50% Soil water content of 45%—50% of the maximum water holding capacity in field.
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Table 4 Allelopathic effect of treatment solution from Aegilops tauschii Coss. treated by different light conditions and soil water contents on

different morphological indexes of Brassica rapa Linn. seedlings

Sb B

Y Lo ~ i %2
e HEIE (mg » L) TRV FEEL  Allelopathic effect index ﬁﬁ{t)@;&@
Treatment" Conc. of treatment Hi FEMRK LitySiidrni all ]Synt};]e‘llca_}{
solution Seedling height Main root length Fresh mass per plant allelopathic effect
FRIEE -5 KA 10 0.12 -0.05 -0.16 -0.03
No shading-high water content 25 0.10 -0.38 -0.21 -0.16
50 -0.07 -0. 46 -0.11 -0.21
JRHEE - KA 10 0.37 -0.45 -0.01 -0.03
No shading-moderate water content 25 0.24 -0.69 -0.19 -0.21
50 0.08 -0.61 -0.29 -0.27
R -k 10 0.05 -0.03 -0. 06 -0.01
No shading-low water content 25 -0.17 -0.13 -0.12 -0.14
50 -0.15 -0.11 -0.12 -0.13
G- A K 10 -0.01 -0.14 -0.21 -0. 12
Shading-high water content 25 -0.21 -0.23 -0.24 -0.23
50 -0. 14 -0. 31 -0.42 -0.29
G- K 10 -0.09 -0.12 -0. 11 -0. 11
Shading-moderate water content 25 -0.14 -0.29 -0.23 -0.22
50 -0.26 -0.35 -0.29 -0.30
S N9/ 6 s 10 -0.03 -0.12 -0.14 -0.10
Shading-low water content 25 -0.23 -0.12 -0.19 -0.18
50 -0.18 -0.17 -0.15 -0.17

D JEJESE No shading: 4X/6HE Full light; % Shading: YRR3R EE R 2GR 20% Light intensity of 20% of full light. 75 7K 5 High water content ;
S kR Sk H Ja] s R K SR Y 75% ~ 80% Soil water content of 75% —80% of the maximum water holding capacity in field; H1 4 7K Moderate
water content: T3S /K &k H [a]F KIF KR 55% ~60% Soil water content of 55%—60% of the maximum water holding capacity in field; K&K
8 Low water content: 355 7K &k HH A KR K B Y 45% ~50% Soil water content of 45%—50% of the maximum water holding capacity in field.
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