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Effect of melatonin on growth of cabbage DH plant

WANG Gaigai, ZHANG Enhui, LI Nan, WU Xixi

(College of Horticulture s Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] This study aimed to improve the growth of cabbage regeneration DH plant in-
duced by embryoid in limited period and achieve vegetation by vernalization. [Method] The adventitious
buds from cabbage microspore culture were planted in MS+Suc 30 g/L+ Agar 8 g/L. medium with differ-
ent concentrations of melatonin (MT) (0,1,2,5,8,and 10 pmol/L). In MS+Suc 30 g/L+ Agar 8 g/L+5
pmol/L MT medium,different concentrations of NAA (0,0.01,0.05,0.1,0.2 and 0.5 mg/L) were also
supplemented. The effects of MT and NAA on growth of different genotypes DH plants were compared and
the growth potential of adventitious buds regenerated plantlets of DH-A,DH-B,and DH-C in MS+ Suc 30
g/L+Agar 8 g/LL+5 pmol/L MT+0. 1 mg/L. NAA medium were analyzed. [Result] The MS medium
supplemented with MT was advantaged to growth and development of regeneration plants, and the net

growth height, stem diameter, maximum width, number of leaf and rate of bolting in the following year
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were increased by 1. 33 cm,0. 17 mm, 0. 67 cm, 2. 60 and 20. 0% ,and longer root and more lateral roots

were obtained when compared to the control. The regenerated plants grew vigorously when the medium

MT and NAA were added, and the net growth of height, stem diameter, maximum width, number of leaf

and rate of bolting in the following year were increased by 1. 90 ¢cm,0. 52 mm,0. 88 cm, 3. 00 and 26. 6%,

respectively. There was no significant difference in the promoting effect,and the rates of bolting of DH-A,
DH-B.DH-C in the following year were increased by 33. 4% ,20.0% and 20.0% with 5 pmol/LL MT and
0.1 mg/L NAA on the three genotype cabbage DH plants,respectively. [Conclusion] The growth vigor of

cabbage regeneration DH plant in MS medium supplemented with 5 pmol/LL MT and 0.1 mg/L NAA was

the best to achieve definite vegetation before winter.
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Table 1 Effects of MT concentrations on shoot growth of cabbage DH plant
. N I 5E ¥ B & R
S N < -y SN s B =
I\flm{/flg-/ (ig;:{;?}{% St mﬁfﬂm cor Width of maximum Number Rate of bolting in
I'IL D et helg Dte amete leaves of leaves R the following year
N e/ HCK i . It CK Sl 2 It CK i R It CK Growth - o It CK
MT om Y I 5 fE /mm Y U 7E fE / cm Y 5 {E B % vigor WA/ %6 K/ %
concen y Measured | Measured . Measured . Measured |
. Measured Compared Compared Compared Compared Compared
tration value value value value
value  to control to control to control to control to control
0 2.39 dC — 1.55 dC — 1.62 dB — 5.40 dD — + 33.3 cC -
1 3.73 bB 56.07 1. 58 ¢dBC 1.94 1.70 cdB 4. 94 6.60 cBC 22.22 ++ 50.0 aAB 16.7
2 4,49 aA 87. 87 1. 64 bcABC 5. 81 1.96 bcAB 20.99 7.40 abAB 37.04 +++ 50.0 aAB 16.7
) 3.72 bB 55.65 1.72 aA 10. 97 2.29 aA 41. 36 8.00 aA 48. 15 +++ 53.3 aA 20.0
8 3.08 ¢cBC 28.87 1.66 abAB 7.10 2.05 abAB 26.54 6.80 beBC 25,93 ++ 46.7 abABC 13.4
10 2.88 cdC  20.50 1. 60 bedBC 3. 23 1. 77 bedB 9.26 6.40 cC 18.52 + 36. 7 beBC 3.4
W1 Y47 FoR DH AR RARBL 7B 2 Ui A bk A K AMGR . TR .

2. FAFVEE G R RN PR o8 22 5 B3 (P<<0. 05) . RRRE 7R R /R 2 Rk B3 (P<<0.0D . T,
Note: 1. “+7” indicates the growth conditions of DH plant. More “+” indicates stronger growth potential. The same below.
2. Different lowercase letters indicate significant difference (P<C0. 05),and uppercase letters indicate extremely significant difference

(P<<0.01). The same below.
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Table 2 Effects of MT concentration on root growth of cabbage DH plant

MT 3¢ iz / BAREK LEEJIEA R HROF- 35 H AR H i JoT
( molx Total root length Root surface area Measured value Root diameter Root fresh weight
r ' t C tC t C t C W A6/ It CK
L) o ‘Hﬁ CK S 22 2 ‘HS _(/K il 2 3 \US F«K - ‘L[’, CK e C
«)JET?EP[/CIH Bk % 7€ B/ cm O % ) 5/ cm 1Y «)\Jmﬁ/mm 1Y (g # D)  HW/%
MT Measured Measured . Measured . Measured .
o Compared Compared Compared Compared Measured Compared
concentration  value value value value
to control to control to control to control value to control
0 27.10 dD — 30.61 bAB — 0.76 dC — 0.39 cB - 0.23 dC —
1 39.61 aA 46.16 32.59 abA 6.47 0.83 bedBC 9. 21 0.43 bcAB  10. 26 0.26 bB 13.04
2 33.52 bB 23.69 32.07 abA 4.77 0.90 bB 18. 42 0.44 bcAB 12.82 0.29 aA 26.09
5 40. 68 aA 50. 11 34.65 aA 13. 20 1.02 aA 34. 21 0.50 aA 28.21 0.30 aA 30.43
8 31.46 ¢BC 16. 09 33.54 abA 9.57 0. 89 beB 17.11 0.42 bcAB 7.69 0.26 bB 13. 04
10 28.82 dCD 6. 35 26.98 cB —11. 86 0. 81 ¢dBC 6.58 0.47 abAB  20.51 0. 24 ¢BC 4,35
il /
N 4
A B (€]
nN
) -
-
D E F
A.0(CK);B. 1 pmol/L;C. 2 pmol/L;D. 5 pmol/L;E. 8 pmol/L;F. 10 pmol/L
Bl 1 OR[FE#BEE MT 42 F H 3 DH MR RIS 124
Fig.1 Changes of root morphology of cabbage DH plant with different concentrations of MT
2.2 NAA X H¥% DH #E#RE K0 R A 22 5 s TE AN R B i B2 NAA KR B, 5
2.2.1 W3 DH itk E3AKH £ F4 @ 0.1 mg/L NAA EHIRCE e 3 (& 2-D) . B ik4g
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JE NAA BAF T DH k4K, 1R
INASTR] BT v B2 NAA AL B rb , DH R AR 19 1 A= 1
7R B ZEML B R B L I R 2B AR il S B R
HECCKO S, H NAA J ke J32 40 341 (0] A7 5 5tk 2%

FRA %t B8 4 B 3% in 49. 35%, 30. 77%, 38. 77%,
38. 46 % Fl 26. 6 % . HAH Ak 4 K #A fe 95 0. 01, 0. 05
0.2 mg/L AL PR E AR I Z (B 2-B—E) 0.5
mg/L Ab B E RO 025 (B 2-F) . i i, 75
W5 pmol/L MT [E{A8E 573 1 PN 0. 1 mg/L
NAA B84 b {2 28 H ¥ DH A RPes gt A=



62 P AL AR ARRE R 22 22 4l CH SRR O %45 %
# 3 NAAXHIE DH #E#kith EEEKIZ G
Table 3 Effects of NAA concentration on shoot growth of cabbage DH plant
NAA 5 , . e SN BRI E R
Y/ {%EEJK',E]F{ é%ﬂ Width of maximum Rk Rate of bolting in
Net height Stem diameter Number of leaves .
(mg leaves " the following year
e K
g s v e e O Growth s
NAA gz gt It CK Sl 2 It CK i = It CK i = It CK : i 2 P It CK
A WA em g o WUE/mme o0 MR/ em yynp o WM e o vigor R/ o
ass Measured . Measured Measured . Measured . Measured
OnCcen- Compared Compared Compared Compared Compared
concen value value value value value
tration to control to control to control to control to control
0 3.85 eE — 1.69 ¢B — 2.27 dD — 7.80 cB — +++ 56.7 cB —
0.01 4.90 beBC  27.27 1.77 beB 4.73 3.07 aAB 35. 24 8.60 bcB 10.26 +-+-++ 73.3 abAB 16.6
0.05 4.55 ¢dCD 18,18 1.88 bB 11.24 2.81 bBC 23.79 9.40 bAB  20.51 +-+-++ 76.7 abA 20.0
0.1 5.75 aA 49. 35 2.21 aA 30. 77 3.15 aA 38. 77 10. 80 aA 38.46 ++-+++ 83.3 aA 26.6
0.2 5.29 bAB  37.40 1.79 beB 5.92 2.65 beC 16. 74 8.00 cB 2.56 +++4++ 66.7 bcAB 10.0
0.5 4.16 deDE 8.05 1.75 beB 3.55 2.52 ¢CD 11.01 8. 40 beB 7.69 +-+-+-+ 70.0 bAB 13.3

A.0(CK);B.0.01 mg/L NAA;C.0.05 mg/L NAA;D. 0.1 mg/L NAA:E. 0.2 mg/L NAA;F. 0.5 mg/L NAA
K2 #sm NAA JGH ¥ DH f ik 22225022 4k
Fig. 2 Changes of shoot morphology of cabbage DH plant with different concentrations of NAA

2.2.2 HBEDHHMARFTIRAKSZFE
4 MK 3 A5, fF MS+ Suc 30 g/L + Agar 8
g/L+45 pmol/L MT K% 5 ¥R I — & it i ok &
NAALATAE MT FI NAA PG Fp 3R 2L 7 4F R fe 1l
DH MR R A K . W NAA 9 DH A #R AR
RRI M BH HAREZ  JUHAE 0.1 mg/L(K 3-
D)F1 0.2 mg/L(E 3-EDACHE R MR R E =N E £ T
Hofth b3, Horf 0.1 F11 0. 2 mg/L NAA 4b#F DH
PR R SR K >60. 00 em, 4351 Hb CK 3§ i T

37.26% F1 36.25% s LM AL 0. 1 mg/L NAA b3
T iR, i5 50,24 em® L b CK 3 T 50. 10 %, X 3
Ui W] DH fE R AR 7 22 0 B KL A Al T2 R &
XF 7K 53 FFE 53 (8 W AT 5 AR AR R L AR Y- 18 A8 AR i i
HIYTE 0.1 f1 0. 2 mg/L NAA 3T &5 R A AT,
48 H, MS + Suc 30 g/L + Agar 8 g/L+5
pmol/L MT [ {&KEFR3 EFA M 0.1 5% 0. 2 mg/L
NAA HReas B i A F DH MARAR RIEEAEK.

F4 NAAZHE DH Ek TEHAE KK IN
Table 4 Effects of NAA concentration on root growth of cabbage DH plant
B MK TR LA WP ERZE M &f T 4
NAA : ; .
e Total root length Root surface area Root volume Root diameter Root fresh weight
= = < = i <
(mg- LD wsf/em LK e LK wgg/em SR wgpmm LK WEMZ M CK
-« Bk / /% W/ % 4w/ Y (gt D W/ %
NAA mass Measured Measured . Measured . Measured | <
; Compared Compared Compared Compared Measured Compared
concentration  value value value value
to control to control to control to control value to control
0 44,50 dC - 33.47 ¢B — 1.06 ¢cB — 0.56 cB - 0.28 dB -
0.01 59.10 bA 32. 81 36.65 cB 9.50 1.52 bcAB  43.40 0.79 abAB  41.07 0.31 cB 10. 71
0.05 55.10 ¢B 23.82 45.10 bA 34.75 1.94 abAB  83.02 0.65 bcAB  16.07 0.31 cB 10. 71
0.1 61.08 aA 37.26 50. 24 aA 50. 10 2.29 aA 116. 04 0.89 aA 58.93 0.39 aA 39. 29
0.2 60. 63 aA 36. 25 47.05 abA  40.57 2.09 aA 97.17 0.84 abAB  50. 00 0.37 bA 32. 14
0.5 43.58 dC —2.07 36.18 ¢B 8. 10 1.74 abAB  64.15 0.74 abcAB 32. 14 0.29 cdB 3.957
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A.0(CK);B.0.01 mg/L NAA;C. 0.05 mg/L NAA;D. 0.1 mg/L NAAGE. 0.2 mg/L NAA;F. 0.5 mg/L. NAA
3 NAA 4T H 5 DH BB RIE Sk
Fig. 3 Changes of root morphology of cabbage DH plant with different concentrations of NAA
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A
2.3.1 ARAARAHE DH Mtk L3 A K #H £
kg IR 4 FE S Al DUE 78 MS B R Jk |
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WEMEESR.

A. CK(DH-A) ; B. CK(DH-B) ; C. CK(DH-C) ; D. DH-AE. DH-B; F. DH-C
4 MT Al NAA SR HUR 3 Rk A A DH A B 25 B 25 09 42 1
Fig. 4 Changes of shoot morphology of three genotypes DH plants under the treatment of MT and NAA
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