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Table 1 Orthogonal experimental design
K Z& Factor
IR
A(GA;3)/ B(6-BA)/ C(2.4-D)/
Level
(mgeL1) (mgeL1) (mg+L1)
1 A (0) Bi(0) Ci1(0)
2 A (0.5) B, (0.5) Cy(0.5)
3 As(1.0) B (1.0) Cy(1.0)
1.2.2 MERB Ak Mo Emne. it

Fr U3 4 20 R R ZF IR MR IR B 3
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Table 2 Orthogonal test results of seed germination

Kl & Factor X Y 7z w
=)
No.  AGAD/ BG-BA)Y/ C2.4Dy/ (IS R EFARR IR [ S 35 K 2 I TR]
(mg+L') (mgeL') (mg+L!) Germination rate/% Germination index  Vigor index  Average germination timed/d
1 1 1 1 80 18.42 25.05 8. 00
2 1 2 2 83 20. 00 32. 86 10. 00
3 1 3 3 100 22.65 33.70 11. 20
4 2 1 2 97 23.87 37.38 7.83
S 2 2 3 87 19.18 29.09 7.86
6 2 3 1 67 15. 00 25.22 8.75
7 3 1 3 93 21.40 38. 31 10. 20
8 3 2 1 90 19.75 31. 44 12.75
9 3 3 2 87 21.75 37. 34 9.50
X] 87.67 90. 00 79.00
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[{ & Factor X Y Z W
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No. A(GA;)/ B(6-BAY/ C(2,4-D)/ H & R KR b E i=E -85 % ZE ]
(mg-L1) (mgeL") (mg+L"") Germination rate/ % Germination index Vigor index Average germination timed/d

X2 83.67 86. 67 89. 00

X3 90. 00 84. 67 93.33

v 20. 36 21.23 17.72

y2 19. 35 19. 64 21. 87

y3 20.97 19. 80 21.08

z1 30. 54 33.58 27.24

Z 30. 54 31.13 35. 86

z3 35.70 32.09 33.70

w1 9.73 8.68 9.83

w2 8.15 10. 20 9.11

w. 10. 82 9.82 9.75

R« 6.33 5.33 14. 34

R, 1.62 1.59 4.15

R, 5.16 2.45 8.62

R 2.67 1.52 0.72

Py 0.198 0. 309 0.001

Py 0.122 0.093 0. 000

P, 0. 000 0.025 0. 000

P, 0. 000 0.013 0.278

X(1,2,3) ~Y(1.2.3) \Z<1\z,3>,f)’( w<1,z\3>67\%'J1Ei'%lfl%?7k¥ 1.2.3 %X#@%Lﬁ%ﬁ#‘éﬁé‘]%lﬁﬂﬁ R(x‘\gz,wﬁt}‘%whi’% 3 W%K[ﬁhquﬁ 4
PR ZFRBR T M2 . Pooy.zow 28 BIMRERE 3 IR AR 4 MR ZEFEMR T B EEZES TR,

X(1,2,3) 2+ Y(1.2.3) »Z(1,2.3) and w(1,2,3) represent the average values of the corresponding test indicators of factor level 1,2 and 3,respec-

tively. Rcx.y.z,w) represents the extreme difference of three factors at different levels under four germination indices, respectively.

P(x.v.z.w) represents the significant difference of three factors at different levels under four germination indices,the same below.
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Table 3 Orthogonal test results of seedling growth

[ % Factor X Y z
o - 7 - 7 R e A
T AGGA/(mgeLD B6-BAY/(mg-L1) C2,4-D)/(mg-LD) Rooq length/ecm  Stem height/cm Ground diameter/mm
1 1 1 1 6.25 10. 35 1.02
2 1 2 2 6.73 10. 24 1.05
3 1 3 3 8. 68 9.13 1.08
4 2 1 2 10. 36 9.41 1.2
5 2 2 3 9.65 9.29 1.08
6 2 3 1 8.90 7.90 1.18
7 3 1 3 10. 24 9.59 1.07
8 3 2 1 5.20 9.91 1. 00
9 3 3 2 6.42 10. 38 1. 46
X 7.22 8.95 6.78
X2 9. 64 7.19 7.84
X3 7.29 9.52 9.52
yi 9.91 9.78 9.39
vz 8. 87 9.81 10. 01
y 9.96 9.34 9.34
Al 1. 05 1. 10 1. 07
P2 1.15 1. 04 1. 24
73 1.18 1.08 1.08
Rx 2.42 1.76 2.74
Ry 1.09 0. 64 0. 67
Ry 0.13 0.20 0.17
Px 0. 000 0. 000 0. 000
Py 0. 000 0.001 0.001
Py 0. 000 0. 000 0. 000
2.3 AEREBTRHAHDYEHEDNE WA A L T E A P EY /N T 0. 01,
YR AR A ROR B S b, £ SRR R R
SR W — B R T R R BE . A TE ZEAH 0 Hr vb o 0] B 4% TR 380 4% A KA
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BAR.H A7 mg: H A ABBMETERK. N BA) T8 C(2,4-D) >B(6-BA)>A(GA,) ., i
8.33 mg; A& AB, C WM T &R K. N B 3 o A 4 87 700 ok ipk 307 44 4 v AR 4 5 AR
5.77 mg, ZR W K2 GA, 1% 5% 397 48 4 B b 138 43
H 2% 4 A0, GA AR T8 F i 135> T & T R W R KA JE 2,4-D. X 50 2547
S EE P /NT 0,01, BEATE A i 5 Y 25 A — 2
M s 6-BA X AR TE A TERmMAK P E/NT TEAZ IR 45 e 3R W, {2 B AR o 1 K 0 A
0.01, ULHIfFFEMN B m W22 TEM PEL  AAHE ABC.MERM 0.5 mg- L' GA, +
T 0.01 /NTF0.05, Ui B A 7E 1 Z 52 5 2, 4-D X 1.0 mgeL'6-BA+1.0 mg+L"2,4-D 4b ¥ i H7 24
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Table 4 Orthogonal test results of seedling biomass

% Factor

e

No.  A(GA;)/(mg+L'') B(6-BA)/(mg-L1) C(2,4-D)/(mg-L1)

1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 2 1
9 3 3 2
X1 3.29 3.68 3.11
X2 4.22 3.20 3. 64
X3 3.15 3.90 3.90
yi 7.04 7.45 6.29
v 7.08 7.13 7.57
v3 7.59 7.85 7.85
z1 5.15 4.97 5. 14
P2 5.04 5.16 5. 46
73 5.30 4. 89 4. 89
Rx 0.93 0.58 0.79
Ry 0.55 0.32 1.56
Rz 0. 26 0.39 0.57
Px 0. 000 0. 003 0. 000
Py 0.001 0. 035 0. 000

Py 0. 000 0. 000 0. 000

X Y Z
T ZETHE T E
Root dry weight/mg Stem dry weight/mg Leaf dry weight/mg
2.61 6.07 4.91
3.09 7.17 5.40
4.18 7.87 5.13
4.75 7.95 5. 20
3.84 7.35 4.74
4. 06 5.94 5.17
3. 69 8.33 4.79
2.66 6. 87 5.34
3.09 7.58 5.77
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Effects of Plant Growth Regulators on Seed
Germination of Cosmos bipinnatus

YANG Rui,HU Qi,SHI Mei,LIAO Si,ZENG Yan-ling
(Key Laboratory of Cultivation and Protection for Non-Wood Forest Trees, Ministry of Education/Key Labora-
tory of Non-Wood Forest Products of State Forestry Administration,Central South University of Forestry and
Technology.Changsha 410004 , China)

Abstract: In order to promote the application of plant growth regulators in garden production. The seeds of
Cosmos bipinnatus were treated with three plant growth regulators, gibberellin (GA;) . 6-Benzylaminopurine
(6-BA) and 2, 4-dichlorophenoxyacetic acid (2,4-D), by L, (3)* orthogonal design,and their effects on seed
germination of Cosmos bi pinnatus were studied. The results showed that the effect of GA; and 2.4-D on seed
germination and early seedling growth of Cosmos bipinnatus was significantly higher than that of 6-BA; the
germination time of seeds treated with 0.5 mgeL "' GA; was shorter than that of control group by 1-2 days; the
germination rate and germination index of seeds soaked in mixture of 0.5-1. 0 mg+L"' GA; and 2,4-D were
higher than those of control group by 16 % at the beginning of seedling growth. Phase biomass was 35% high-
er than that of control group.

Keywords: Cosmos bi pinnatus ; plant growth regulators; germination; biomass



