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Effects of seed weight on seedling growth under different nutrient
conditions in twenty-four species of Compositae in an Alpine

Meadow
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Abstract : Effects of seed weight on seedling growth were investigated in 24 common species of Compsoitae
in an alpine meadow on the Tibet plateau. Seedlings were cultured in deionized water, washed sand with
added distilled water, washed sand with added half-strength Hoagland solution and washed sand with
added standard Hoagland solution. Seedling growth was observed after 10 days, 20 days and 30 days. The
results were as follows:

(1) There was a highly significant positive correlation between log seed weight and log seedling
weight with a geometrical mean regression after all three different observation periods (p<C0.001),
regardless of culture media, that is, heavier-seeded species had larger seedlings than lighter-seeded
species. The relation between seed weight and seedling weight remained relatively constant in deionized

water and decreased continuously in the other three culture media after 10d, 20d and 30d. This is probably

(90202009) 5 “ 7 (GK-971-2-35A)
:2002-11-05; :2003-04-20
(1970~)>, s , .
* E-mail: duguozen3869@sina. com. cn

Foundation item: The state key project for natural science (No. 90202009) and Gansu Province 95’ key project (No. GK-
971-2-35A)

Received date:2002-11-05;Accepted date:2003-04-20

Biography : ZAHANG Shi-Ting, Ph. D. candidate ,main research field:seed ecology.



1738 23

because the seedlings in deionized water completely depend on the seed reserve, while seedlings in other
three culture media can absorb external nutrients when the seed reserve is used up.

(2) There were significant negative correlations between log seed weight and log relative growth rate
in all the culture media after 10d, 20d and 30d, but these correlations were only weak after 10d and 20d in
deionized water. It seems that relative growth rate of any species was relatively constant, despite
variations in nutrient supply, suggesting that relative growth rate may be a conservative character of a
species. However, we could account neither for the weakness of the correlation between seed size and
relative growth rate in deionized water after 10d and 20d, compared to 30d, nor why this was not apparent
in the other three culture media.

(3) There were no significant correlations between log seed weight and log root shoot ratio, except
for a significant positive correlation after 10d in deionized water. So the advantage of large seeds in alpine
meadows does not lie in higher root allocation in early seedling growth, as found in arid zones in other
studies.

Key words :seed weight; seedling weight; relative growth rate; root shoot ratio; alpine meadow
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1
Table 1 The species used and seed weights

Weight Weight
Species per hundred Species per hundred
(X107 g (X107 1'g)
Artemisia hedinii 1.13 Cremanthodium lineare 8. 26
Artemisia tangutica 1.42 Saussurea japonica 8.33
Artemisia desertorum 1.73 Saussurea dzeurensis 11.09
Artemisia sieversiana 2.35 Saussurea bodinieri 15. 26
Artemisia tanacetifolia 2.14 Saussurea simifasciata 18. 45
Artemisia sp- 3.17 Saussurea hieracioides 8.77
Lactuca sativa 1.97 Saussurea brunneopilosa 23. 80
Lxeris denticulate 5. 20 Saussurea iodostegia 23.83
Heteropappus altaicus 2.43 Picris hieracioides 13.59
Heteropappus sp- 3.43 Senecio sp. 2.11
Taraxacum monogollicum 7.03 Cirsium souliei 39. 80
Taraxacum lugubre 13. 66 Serratula stranglata 86. 89
o , o
20C o 565cm’, 4 :(D ., 5d
1 . @ , 1 1)
. 2 (half-strength Hoagland) ;1 , 2d
1 (standard Hoagland) ; 3. 3
s s s 30
. s 550pmol/m?, 16h/8h, 20C/5C,
o 10d.20d 30d, 8 s
s °
1.2.2 1/10000g o SW)H
s SGW) . (RW) (SHW)
80 C 24h o SGW=RW+SHW . R/S.5
s s N N ° s
s s o s
24
1.2.3 SwW SGW.SHW., RW s (dependent
variable ) SW (dependent variable)SGW .SHW ., RW ,
( “model I regression”) s [l
( “model I regression”), o
Jackson!" . Excel’97 . SW.SGW
R/S . .
s RGR, SW  RGR o
SW  RGR , s SGW - SW B s B
NAlogSGW / AlogSW s : SGW - SW
1, (RGR) SWH 5 s 0
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Table 2 Relationships between SW and R/S of seedling of

10 days, 20days and 30 days in deionized water

Growth periods  Freedom

Significance

10d 13 —0.76 P<C0.01
20d 14 —0.64 P>0.05
30d 17 —0.27 P>0.05
1 s s 10d.20d 30
d (R>0.95,P<
0.001), , . 3
s 1, ,
SW  RGR o s
, 10d
20 d ( >0.90), 30d ( B<
0.90),
2 s ,10d
,20d  30d
2.2
3 10d.20d  30d

Table 3 Relationships between SW and R/S of seedling of

10 days, 20days and 30 days in river sand and distilled

water

Growth periods  Freedom

Significance

10d
20d
30d

22 —0.54 P>0.05
21 0. 06 P=>0.05
17 —0.05 P>0.05

(R>0.90,P<C0.001),

2 s
3 .
2.3
3 b
s 30d
2.2

10d  30d
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Fig. 1  Relationships between SW and SGW of 10
days, 20days and 30 days in deionized water

@@ . (b) N @) 10d, 20d 30d

(a), (b) and (c) are 10 days, 20days and 30 days of
growth periods of seedling respectively;

s 95% The slopes of the
geometrical mean regression 95% CL are: (a)0.92+
0.05(df=17),(b)0.944+0.05(df=17),(c)0. 86+
0.05 (df=17)

10d.20 d 30d

1, 2.1 B (B<0.86),
., 20d , 2.1
. 3
0.77, B 1(£<0.82),
10d  30d . 20d



1741

M@ 1sr=0.861gX+0.03
R0.98(p<0.001), n=24 *

*
I o el

0 . )

0 1 2
Ig¥=0.731gX- 0.31

R=0.92(p<0.001), n=24 |

:.ﬁ.. .
1+ ¢ Lo ¢

0 L J
0 1 2

© . '8T-0671gx+05s
( R=0.92(p<0.001), n=24 *
*

. ".3 M
L ]

LT MR R SGW log scale(x10%g)
%]

0 L |

1 2
T R HORPE (x107g)
SW log scale

2 10d. 20d
30d
Fig. 2

days, 20days and 30 days in river sand and distilled

Relationships between SW and SGW of 10

water
(a).(b) (o)
(a), (b) and (c) are 10 days, 20days and 30 days of

10d, 20d 30d

growth periods of seedling respectively;

95% The slopes of the
geometrical mean regression 95% CL are: (a)0.86 +
0.04(df=122),(b)0.734+0.06(df=22),(c)0.67=+
0.05 (df=22)

2.4
4 s
, 2.3 o
o 5 ,
) 3 5
3
(25]

2 (a) 1g¥=0.821 x+0.09

R=0.97(p<0.001), =24 ¢

*
1 . cr.‘
25’
] .. L
Yu [ hd 1 )
§ 0 1 2
T 2 [b) 1g¥=0.631gX+0.50
3 R=0.90({p<D.00), n=24
g' L ]
— * -
» "O
E 1+ [ ’.. »
@ . s
2]
g id
a % i 2
g 1g¥=0.651gX+0.69
F 2 () H.‘I'!(p<0.001),n:24 .
L J
. . L “..
1 '.o:: « *
. [ ]
0 " J
0 1 2
PTERSERE (<107
SW log scale
3

10d.20d  30d
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Table 4 Relationships between SW and R/S of seedling of 10 .
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Hoagland -
o> *
& .
Growth periods  Freedom R Significance L ole_a : —
X 0
5 X
20d 22 0.48 P>0.05 T 20 @ R090(p<D00L), =24 o
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