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Fig. 1. Survivorship curves of B. juncea grown under high density condi
tions (100 seeds/pot and 1000 seeds/pot). Survival rate of Secus
in 100 seeds/pot at 60 days could not be recorded because some
plants were infested with disease.
Qreesens O: H line. @e——e@: L line.
1: Secus. 2: Primus.
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Fig. 2. Survivorship curves of S. alba grown under high density

conditions (100 seeds/pot and 1000 seeds/pot).
Qrasenes 0O: H line. @e—e@: L line.
1: Gisiba. 2: Trico. 3: Steinacher.
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Table 1. The decrease in plant number and relative growth rate
(RGR, mg/mg/day) between 30 and 60 days after sowing
Density (Seeds/pot) 10 100 1000
Species Variety Line Decrease RGR Decrease RGR Decrease RGR
B i S H 0 0.064 8 0.046 451 0.068
- Juncea ecus L 0 0.084 — — 279 0.074
B. i, Pri H 0 0.085 33 0.065 243 0.071
L Juncea rimus L 0 0.089 19 0055 243 0.067
.. H 0 0.072 12 0.033 151 0.043
S. alba Gisiba L 0 0.068 2% 0.035 100 0.033
. H 0 0.062 2 0.033 226 0.034
S. alba Trico L 0 0.064 10 0.046 52 0.030
. H 0 0.064 +9* 0.047 364 0.048
S. alba Steinacher T 0 0.064 5 0.034 5* 0.033
¥4+ means the increase in plant number.
| — Total 100% |
.ReproducedﬁEVegetative =] J

Species Variety

B. juncea Secus

» Secus

” Primus

» Primus

S. alba Gisiba

p— Survival % ———efe Mortality % =f

0 10 20 30 40 50 60 70 80

3 b N 2

90 100%

Line Spect- —

. 100

. 100

H line 100 =
1000

. 100
L line 1000

. 100 ————————|

. Gisiba L line 100
1000

” Trico H line %0
1000 =]

" Trico L line 100 1
1000

» Steinacher H line

. 100 T
» Steinacher L line 10009 1

Fig. 3.

100 ]
1000

Survival rate and seed setting rate of B. juncea and S. alba
under high density conditions.
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The frequency distribution of plant size (plant height) and contribution

of each class to the total number of produced seeds in B. juncea.

® : Percentage of size class to total. [__|: Seed setting plants.
: Non-seed setting plants.

N : Dead plants.
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Fig. 5. The frequency distribution of plant size (plant height) and contribution
of each class to the total number of produced seeds in S. alba.

E= : Non-seed setting plants.

® : Percentage of size class to total. [ ]: Seed setting plants.

Il : Dead plants.
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Table 2. ANOVA for several characters of B. juncea and S. alba
grown under different density conditions

(30 days) (Harvest time)
Source of

jati DF  pw; Dpw/ DW/ DW/ SY/ SY/ SN/ SN/ CN/
t /
vanation pot  plant pot  plant pot plant pot  plant plant S/C SW  RE

(Brassica juncea)

Density (A) 2 *x *x ns *x ns o ns ok *x Hok ns ns
Line (B) 1 ns * ns ns ns ns ok ns ns * ok ns
Variety (C) 1 ns * ns ns ns ns ns ns ns ns * ns
AXB 2 ns ns ns ns ns ns ns ns ns ns ns ns
BxC 1 *k ns ns ns ns ns ns ns ns ns ns ns
CXxXA 2 ns ns ns ns ns ns ns ns ns ns ns ns
AxXxBxC 2 ns ns ns ns ns ns ns ns ns ns ns nd
Error 12 0.05 0.27 991 40443 0.29 21.91 8.85% 470.53 8.54 0.51 729  19.00
(Sinapis alba)
Density (A) 2 *k Ak ns Hk * *x * *k *k *k *x o
Line (B) 1 ns ns ns ns ns ns ns ns ns ns ns ns
Variety (C) 2 ns ns ns ns ns ns ns ns ns ns ns ns
AXB 2 ns - ns ns ns ns ns ns ns ns ns ns ns
BxC 2 ns ns ns ns ns ns ns ns ns ns ns ns
CxXA 4 ns ns ns ns ns ns ns ns ns ns ns ns
AxXxBxC 4 ns ns ok ns Hok ns * ns ns ns * ns
Error 18 0.07 0.17 1.52 80.68 0.04 3.29 0.22% 1433 1.05 0.07 1072 404

*k % Significant at the 1% and 5% levels, respectively. ns: No significant difference.
Density: 10, 100 and 1000 seeds were sown in 12cm diameter pot.

Line: H line and L line.

Variety: Secus and Primus (B. juncea). Gisiba, Trico and Steinacher (S. alba).

DW: Dry weight. SY: Seed yield. SN: Seed number. CN: Capsule number.

S/C: Seeds/Capsule. SW: 100 seed weight. RE: Reproductive effort, (SY/DW).

$:. x104

Table 3. Mean values of several characters of H line and L line
of B. juncea grown undr different density conditions

30 days dry 100 seed )
Density o weight/plant weight (:stgfl/e Sepeocis/
(Seeds/pot) Variety (mg) (<100 g)
L line H line L line H liue L line Hline L line H line

10 Secus 57.0 69.7 14.5 20.3 6.9 6.3 861 737
Primus 52.5 54.2 10.3 16.6 7.4 6.3 805 508
100 Secus 13.3 23.3 12.0 16.8 5.6 4.3 742 378
Primus 16.4 14.8 10.5 13.7 5.8 4.6 696 453
1000 Secus 5.1 7.1 11.6 13.1 4.1 3.9 533 177
Primus 5.1 7.2 10.2 12.1 44 44 462 243

Note: The characters with significant between-lines in Table 2 were listed in this table.
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BT H/EARE) CEEOMRIER Lo, NT
FTRERS OB W CHEE O BIIAET Tl
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W% Table 3 ©WiRL7c, 30 HOEKE & 100 FiE it
HARHEPLRHE D AEL, £y MYl bfETFHE &
Ml v TR, LRHBHRH L b S,
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100 57&L RE 12, 77 o7 CRIEEOE(bicH L <%
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FEEA } LADRINE & BT, VA XASHITERS A
b LFEMOGACIT 5, FOBBT, 1 XD/ &ig
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i, 7 5 v £ B L CHSEIC RS W e B2 bhb,
LEVIN & WILSONY) | JEMDOBEEA F L ARX T 5
TELC & ATAEHEIT X BRI ER OBIGHIRE ORE T &
DX IRHETEIY, 2V — ZOEBERBIC L
Bt L, FOREE, BEAN VALK LTETR LY
T 5 & &3, BRBRPERSNEHC X288 0%E
BRI LR E W LRI L T,

vRH T ATEBEA b LACH LR TR L, &
AHO % ORGEIEFELETEEY S iole, H T
VT, BEA N VAR IIFECHEL, EFEED
5 b BB LD+ XOEFCI L PR oMk
NEMAA~AETEE LI, » T v rOBBEMD 0
A ROBRINEGHTHHHIE, BEA b VAZEL
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Table 4. 100 seed weight of source
plants of B. juncea

Variety L line H line

Secus 23.06 34.38

Primus 16.95 25.62
(X100 g)

N F v, HRRRLRKEL v ETAKREh -1
2 BT e o te, BT X BT RORI
HEAOHBIBARIEE SR ALY, BT RORFKME
WETF A A~OFIROEER T % trade-off & 1LC
Lk EELBRS,
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Summary

To investigate the adaptive process of plants to
high density stress, two lines of Brassica juncea
and Sinapis alba, one succeeded generations under
the high density condition (H line) and the other
under the low density condition (L line), were
grown under different density conditions.

Under the high density condition, B. juncea
increased its mortality and few plants could attain
to the maturity. On the contrary, S. alba changed
its plant size and most plants could set some
seeds. The differences between two species on
adaptive strategies to high density suggested that
high density stress might operate as selecting pres-
sure in B. juncea.

In some characters of B. juncea, the differences
between H and L lines were detected, but no dif-
In B.
juncea, H line more vigorously grew in juvenile
phase and set larger seeds than L line. As seed-

ference between those lines in S. alba.



T BAEEH: REEA L vACHTLHEG 27

lings from large seeds successfully survived under It was concluded that B. juncea and S. alba had
the high density condition, high density stress different adaptive strategies to high density; B.
selected for the large seeds and made establish juncea evolved the adaptive population and S. alba

the H line in B. juncea. expressed remarkable phenotypic plasticity.



