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Aol AFzae] weh vEdovt 39 seolA 49 Aol Eoh AU
Y filo wege] SIS wel fEs ARGl GFL MAA =l Y

E 1 o5 SN F2 (13. ZE a2 oetel)
1000 seeds 1 liter
weight (g) weight (g) Seed no./kg Seed no./L
17.75 403.96 56,338 22,758
* MeanzSD.

3-1-3-1. x4, A33d Hol&

TAE 04, 156¢, 30¢, 45¢ ¢ 44 A=sd AYdT TAe 2=
(10C, 15T, 20C, 25C) "op& &
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Germination (%)
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(zermination (%)
DLT [ —
==
29 LT —
g E——
S DLT j—
—
NLT ——
—
| DLT ——
S —

|
itred LTW I LTW for | LTW fic Full

Temperature LTW? for 15 LTW for 30 LTW for 45

o Control

(C) days days days
Mean germination time

10 10.6£1.17a 5.6+0.4a 4.3+0.3a 3.7£0.4a

15 6.1£0.4b 3.220.0b 2.3£0.2b 1.9+0.1b

20 4.7+0.1c 2.7£0.3bc 2.0£0.0bc 1.6£0.2bc

25 4.8+0.6c 2.5%0.2¢ 1.7£0.1c 1.3£0.1c
Germination uniformity

10 8.1+3.3a 2.3+1.4a 2.8+0.3a 1.6+0.2a

15 2.6x1.6b 1.0£0.5a 1.5£1.8ab 0.3£0.1b

20 1.6+0.9b 1.0+£0.6a 0.3+0.1b 0.2£0.1b

25 2.7£0.7b 0.7£0.6a 0.3+0.1b 0.2£0.1b

Germination speed

10 4.82+0.36b 9.06+0.31¢c 13.99+1.39¢ 12.35+1.57¢c

15 8.30+0.39a 17.17+0.33b 25.06+1.54b 24.00£1.83b

20 11.00+0.35a 20.35£1.36a 27.17+0.60b 27.33+3.88b

25 10.07+2.71a 19.85+1.36a 34.00+2.92a 34.83+2.89a

LTW : Low temperature with wetting.
¥ MeanzSD. Different letters in each column indicate significant differences according to
Duncan’s multiple range test (p=0.05).

<E 20 AE FAE A2EdE A wmE 2= Hadolds
(MGT)= tiz79 10CAA 7 24, 459 Ae5& A9 25TelA
7V #mA JERY AA Aoz AeH5s e 7te] AoJASFE 25T} ol
s FolAe 4FS Bt Solrd=(GU)E Hddoldsst Ao
HAE BAL BolE=(GS)e 45 A25a AdT-9 25TolA 34830 %
7 e Ao Yy 2E7F motde s, A2Fa AE 7)3ke] Ao

A5% webA = 4Fe B

= 7
<E 3>olAM AbF FAY] AAY F ad Fatrdold =(MGT)= 22.7~
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2709 2 i A=z A TA7F =4 Uesd oy A3t & 2o+
Sl oz Yelgrh Woltd=(GU)E A2z AHe TAeF 35% A3
ALt 3 AY TAY HF AFEO] moHIFE =2 e HYoH,
ol (GS) B 35% AFS Afsta Az AR AU P =&
Aoz ZAFEYoH HAAForE FH AHE FAIF P 9o dolAE
Xt

* 3 UANE/@ER)o mE AEY "ot ottt Y

Pre-"Treatment
Shading (%) Drying at room Drying at low :
temperature temperature Water soaking
Mean germination time
Full sunlight 22.8+0.14d 23.2£0.0d 22.7+0.7c
35 26.1+0.1a 24.7+0.7c 23.9£0.3b
50 22.9+0.4d 27.0+1.3a 23.8+0.4b
7 23.8+0.2¢c 25.6+0.3bc 25.3+0.4a
95 24.3£0.2b 26.1+0.7ab 25.6+0.4a
Germination uniformity
Full sunlight 10.6+0.7ab 9.6+0.8a 10.4+0.1c
35 14.0+2.2a 13.5+6.6a 21.6+0.2a
50 5.2+0.8¢c 14.1£3.4a 14.1+£7.2bc
75 10.7+4.7ab 14.7£0.2a 13.3£7.5¢
95 9.8+2.9b 15.0+5.4a 20.3+4.2ab
Germination speed
Full sunlight 3.08+0.08a 2.96+0.10a 2.49+0.11a
35 2.13+0.08¢c 2.63+0.08b 2.41+0.03a
50 2.88+0.09b 1.91+0.13d 2.08+£0.13b
75 2.84+0.16b 2.44+0.23bc 1.83£0.04c
95 2.84+0.16b 2.37+0.25¢ 1.84+0.04c

Duncan’s multiple range test (p=0.05).

3-1-4. 5 ASKSEA

3-1-4-1. 232 =713%

Al e 24l )

[ v
32 o rlo
Y ox

= A ‘JrEWfﬂ

=
£4

= O
3 F

&2 50% AFol A 105em= HHERR)
5% 2B 7HA =
th Wb 95% Apgell A el 7HE
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Mean=SD. Different letters in each column indicate significant differences according to

75% =F33o] 13.0cm, 7
B 2 R B ) R o | B
Eol A WA FolX] = HIdFS

A ek



E 4 AFo Amy xaD 2y ME (13. 27 M B2
Shading Height Root collar diameter Main root length

(%) (cm) (mm) (cm)

0 12.0£2.5%ab 7.52+0.88a 13.7£3.0a
35 11.0£1.6ab 3.34+0.78b 13.5%2.7a
50 10.5£1.4b 1.91+0.78¢ 11.5+3.9a
75 13.0£2.2a 1.78+0.56¢ 12.1+1.4a
95 11.4+1.2ab 2.25£0.90c 4.7+1.6b

 MeanzSD. Different letters in each column indicate significant differences according to
Duncan’s multiple range test (p=0.05).

z}y 7}

27y 0.33g, 0.13g, 0.46g° =
boAARSE ASE BE
23], 95% Aol A 7+

s Bol7% itk S/RE
oS Holv] 50% FolA 84% 7} A, ABelA 260 713

(13. =& &2 sk

Shading Dry weight (g) S(leaves+shoot)
(%) Leaves Shoot Root Total /R(root) ratio
0 0.17£0.04’a  0.16+0.06a 0.13+0.03a 0.46+0.12a 2.60.4c
35 0.17+0.03a 0.15+0.06a 0.08+0.04b  0.40£0.10ab 4.8+2.2bc
50 0.12+0.02b 0.14+0.07a 0.03+0.01c 0.30+0.09b 8.4+4.3a
75 0.20+0.06a 0.11+0.04a 0.08+0.04b  0.39+0.13ab 4.4+1.Thc
95 0.05+0.01c 0.04+0.01b 0.01+0.01c 0.10+0.02¢ 6.9+2.1ab

* MeantSD(n=6). Different letters in each column indicate significant differences

according to Duncan’s multiple range test (p=0.05).
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JEES

3-1-4-2. 34 4 54

A AT AAEE 7% Al 9w, 94, 4F, L/WIE Gl
o8 A FAEC Mg F& A 3 Ao E dEdth W AE(SLA)9}
BEAELAR)E 28] Fobdas S7kshe Ads Heolw 95% Ahdol
A 7HE A JER T s Al THE B2 527 2AE AT,
¥ 6 oFe AEE ¥54Y (13, 222 ntetgl)

Shading  Leaf area  Leaf length  Leaf width  Leaf index SLA LAR No. of

(%9 (cm) L, cm (W, cm) L/W) (et + g-1) (et + g-1) leaves
0 212825 7.2£1.0b 42407 17420422 1285+369a 481+£100b 52+l5a
35 222824 71.5t0.5b 45+04ab  1.6940.22a 134.8+157a 577485ab  4.3+0.5ab
0 17.0£3.7c 6.9+0.4b 42+06b  1.67t026a 1472+60.7a 63.8%33.1ab 4.7+0.8ab
i) 30.245.7a 9.9+0.6a 51+08a  1.96+023a 1605+4b5a 34.3+269a 4.2+0.8ab
% 8.2+1.9d 45+04c 28t05c  167+036a 18.0+721a 846+27.0a  37+0.8b

 MeantSD(n=6). Different letters in each column indicate significant differences
according to Duncan’s multiple range test (p=0.05).

3-1-4-3. X34 g 54

MNTFe BE R0 FEoRE o|gHT] wjiol AAHF-EY AstR Aol
TostERE 2 Foe GEcte] S AT Add e dds Ay
v 75% AFolM M £ AR UEEu<aE 6> Fx 53], iy
54 T A Bejdo], By TP A, By w4 9 By HFIsE 2E
75% Z}3Foll A 22y 434.7cm, 17.4cr, 54.7cw, 0.55cr = 94 S Ho|wH A

i~

#

o

Full sunlight 35% Shading  50% Shading  75% Shading  95% Shading

a3 5 MR AW we| MF By
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4F ©
E 7. o4Fe AuHMelY we 54 (13. Zel o Bbere)
Shading Total root Root project Root surface Root diameter Root volume
(%) length (cm) area (cnf) area (cm) (mm) (cmr)
0 346.9£67.9%ab 13.9+3.0ab 43.8+9.6ab 0.40£0.03a 0.44£0.11ab
35 303.7+49.4b 12.5+2.0b 39.3+6.3b 0.41£0.02a 0.41£0.07bc
50 208.2+84.9¢ 8.9+3.0c 27.8£9.4c 0.44£0.04a 0.30£0.08c
75 4347+112.1a 17.4+4.6a 54.7+14.5a 0.40%0.01a 0.55%0.15a
95 81.9+50.7d 3.2+1.5d 9.9+4.6d 0.41%0.05a 0.10£0.03d

* MeantSD(n=6). Different letters in each column indicate significant differences
according to Duncan’s multiple range test (p=0.05).
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