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Effects of Exogenous NO Donor SNP on Cuttage Rooting of Picea abies
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Abstract : Effects of sodium nitroprusside (SNP) on cottage rooting of Picea abies were systemically exam-
ined from the aspects of optimal concentration, optimal treatment time, age of cuttings, and lateral branch
types. The results were compared with those of IBA and NAA. It was found that SNP in certain concen-
trations could significantly promote rooting and lateral roots development. The optimal concentration and

optimal treatment time were 50 mg ¢ L'

and 5 h, respectively. Treated by SNP and IBA, the rooting
could significantly be promotes, the number of rooting, average root length were optimal after treated by
SNP. Differences were observed among the cuttings with different ages and lateral branches with different
types after treated by SNP. Higher survival rates were found in one-age cuttings and 1—lateral branches.
Exogenous NO had an important role in lateral roots development.
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1.1 K HELR BRI E

56 M B AR H R/ B L ARl B 2 IS I I
W8 1 160 m. 4FE[F W & 600 ~ 800 mm, & & i
1 290 mm, FH R 10, 7°C . 36 K % FH 208 5 5 =X
A WIE R E, N EHR 12 m, & 60 cm [ [ JE
BRZSHH R . TR AR T M 4S5 i v OO ot e AL A e
P+ R 6 ) PHATFHHIRE .

1.2 fEEREFMLET X

A BCH 7R /N Bz L AR B 27 i 5 i 6 4F A2 BR
W =42 R B 0945 7, 2009 4F 6 H T A . 5Y R f#
BEbR bl T002F 08— G A Ay 4 A L O TR 20 )
A T BT L i A 8~10 em AYFE S5, A 30 AR
R 1 46 R 58 2 BEPLIX 0 it B b HE
3WHEAE, HHEK 30 I B, >R ] 78 18 K b 3 XF
I (CK),

SNP Il [ Sigma 2% i, IBA.NAA ¥ % [# 5= 43
Mrafik ). SNP,IBA, NAA S 1] 7% 18 /K e H1 %
1000 mg « L~ "MW BEWE , 4°C LR A7, FH B 42 7 75 Wk B
AT
1.3 iK&igit
1.3.1 FREMENRMN =S AR m 1. H
300 mg+ L "SNP 4h3 5 h; 4b 3 2.200 mg « L !
IBA 43 1 hs ZbFE 3. 200 mg « L 'NAA Zb¥E 1 h;
CK. ZZ 1B /KA B 10 h,

1.3.2 4F&R NO 44k SNP R R K & o R B 4k 22 6

] 53¢ B = 4% A A ey Fem SNP S [E] R 4 00
50,100,150,200,300 F1 500 mg « L', 4 Fh i B 1Y
Aab 3 (] A6 B2 43 391 2 1.5,10 h,
1.3.3 4B NO 44k SNP sf Bl & 45 46 #2456 4
My FERAEEERE 1R 1.2.3 # 4k 3 M,
JifE SR A 300 mg « L 'SNP &b ¥E 5 h, #F5% SNP %f
I A AR AU 1) AR AR S
1.3.4  4FR NO 44k SNP s B =4 5 Hok B &
ARG RO DLR B RE AR A SR L TR A L — 2
R MRS = G L A A B 4 B 300 mg .
L 'SNP 4B 5 h, #F 5% SNP X R f 5] B 4% 2% ) 4
() A= AR 52
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JH DPS Xt B4l #4758 1t o 17

25 2 A B A AR MR VT A SR AR R RO 95 850 1R
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AN TR R A B A AR R A P IR A AR W
25 5 R RBORIG B EN BB 22 5 AR E
FARFEGR D, 5 CK ML, SNP F1 IBA Fuh 4b
B, Y RT B A2 R RO 2= A2 B AR AR 2R AR MR A T
PIRRAC , SNP (19 b $H i) A AR 38 B8R LE IBA b 331 AR
HRRAL 12, 200 8 A AR B i L7 AR KORTAR R 2R
FEEO W E T IBA i94bFE . W NAA 5 CK 257
ABEGR 2, BB ME K. SNP 5 IBA H
2t 4 BRSO B AR R A A — B A A K, Ui
NO 5 IBA i 3 A MR N R HLHNA — & AR CHE . T
NAA AR Y, %R 2 4242 3 40 5 19 43
5P KRR, 5 IBA Fl SNP AS[F A,
HAFF MRS . ik, F SNP 4 BRI =
K24 el W LB S 1 418 0 2B AR R (73, 3300) AR AR 4K
(7. 41 ) CEMRK (1. 70 em)
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Table 1 Analysis of variance on rooting characteristics of cutting

AR A AR H TEHRRK ENVEEiE
i 4 4b
F P F P F P F P
ENGE &3 3. 940 0.080 6 7.791% 0.0215 5.820" 0.039 4 16.310** 0.003 7
A [v) e B R Ak B[] 0. 830 0.660 0 2.249" 0.020 0 1.570 0.120 0 1. 664 0.092 3
i) A 25 7 34,158~ 0.000 1  207.847** 0.000 1 9.836" " 0.001 7 14. 000 * * 0.000 4
1l FAT 1 39.669" * 0.000 3 109.598" * 0.000 1 47.506 % * 0.000 2 129.091** 0.000 1

IR JGAR « RORTE p<<0.05 KF EEREFE. » x FRTE p<0.01 KFERZRWEZE.
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Table 2 Effects of different hormones on cuttage rooting of P. abies
WE HAR AR/ % ARG/ S TR /em R BORIEE
IBA 85.554+1.93a 6.40+0. 87ab 1.654+0. 27a 0.357+0. 08ab
NAA 52.2241.12b 5.82+0.96b 0.8240. 44b 0.2740.08b
SNP 73.33+0.52ab 7.41%1.65a 1.7040. 54a 0.4440. 23a

CK 58.8940.70b

2.5440.61c

0.85%40.10b 0.1240.05b

I 310 BB 5 A [ 8 1 6 2 5 13 (p<<0.05) . Ffl.
2.2 SMENO #t& SNP iR & fo &b 12 B i8] 3¢ RRH =
12 £ R T

HMIE NO HE iR SNP AN [F] e B A [m] Bisf ] Ak 24
XF BRI 2 #2 A AR5 ) ) AE AR BB AP AE B 1Y 25 5%
HEWRERABE(E D, SXBEMHLL, —E W
& SNP ¥ B 3% {2 2F KO = 42 19 A= H R AR 1Y) &
A RIS Y W i ok BE AR (R 3D, MK EE 50 ~ 500
mg « L "3 5 h By R RN B B A0 T CK, {H fifi e
FERG I, AR AR B W] 0 A T B R S, SR A R G
K B = 55 52 F AR K, L 50 mg « L
SNP 1 fie i KR 2= A2 AR & A= 1 5 3 v B3, LA
HR RGN HE B i T 39. 6 %6 , Bk A MR 85 4 xof L 348
T 253.5%  AS[R) AL ERE ] X B 25 A2 H AR AR 0
B AT . H LS h fiefdE . A 50 mg « L' SNP 4b#f
5 h i PR AEARBOE- 20 8. 98 4 40 H 10 h (4R

BT T 50% ., AbFE 10 h 5, 4 fel o 20 B 8 (1 2k
KERIER . WL, 50 mg « L' SNP 4b 3 5 h &
SNP i i BR I 2 A2 A= 4R 11 f A s K, o ik — i
] NO ¥ B2 W] g4 K o 047 A 5 330 3 ok — 7 2 32

FORBUERBCT R
2.3 SMENO ik SNP Bl =12 £ IR G E
1% 3% Rz

AN NO fit & SNP X jR I 2 42 A /) A8 B 4E i
Ab PR A AR R AR AR B SR K AR R RUR 48
W BEMER(E D, 115 2.3 BMWER
REFWEE, L BN 90.00%,2 #H 3 # 1N
50. 00 %6 s{H 2 % (£ AR AR B35 0 T 1 % 1 A AR AR
LI 6. 79 .2 YA 13,93 s Kk, M
SNP A BRI 25 42 2 W 1 4 A, W A 3R A5 5 vy ot it
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Table 3 Effects different concentrations and treatment time of SNP on cuttage rooting of P. abies
W /mg « L1 ]/ h M/ % A AR AR/ % IR/ em AR BOR AR EL
50 1 80.00%2. 12a 6.62+0. 69abed 1. 08+0. 30abed 0.2440. 10bcde
5 82.2240.21a 8.98+0. 76a 1.9040. 14a 0.57+0.07a
10 42.2241.19b 4.42=41. 08cdef 1. 0640. 39abced 0.16+0. 09cde
100 1 67.78+4.72ab 5.11+£3. 56bedef 1.38=£0. 78abc 0.30740. 25bcde
) 85.56+0. 46a 6.64-+0. 33abed 1.5440.03ab 0. 34=£0. 02abede
10 44, 4440. 88b 6. 18+ 2. 68abcde 1.41+0. 20abe 0.2940. 13bcde
150 1 66.67+5.77ab 3.82+3. 33def 0.687+0.59cd 0.137+0. 12de
5 81.114039a 7.21+0. 8%abc 1.31+0. 38abed 0.32740. 14abcde
10 47.7840.98b 5.9440. 68abede 1.09+0. 20abed 0.2240. 05bcde
200 1 58.894+1.31b 6. 76+ 1. 88abed 1.7340. 70a 0.424+0. 27abc
5 73.33%2.27a 6.4740. 23abcde 1.8140.07a 0.3940. 0labed
10 68.89+0.47a 7.61+2.43abc 1. 23=+0. 33abed 0.33%0. 19abcde
300 1 80.0040. 33a 8.16+0. 73ab 1.6140. 13ab 0.44-+0.07ab
5 81.1140. 72a 7.337%0. 8abc 1.5740. 19ab 0.3940. 08abcd
10 62.22+5.58ab 3.21+2. 86ef 0.84=+0. 72bed 0.13740. 12de
500 1 71.1143.67a 6.2242. 65abcde 1.44=+1. 20abc 0.3740. 35abcde
5 64.44=+1.80a 5.7442. 37abede 1.5640. 55ab 0.3340. 24abcde
10 30.00%5. 48¢ 2.06+3.57f 0.517£0. 88d 0.10=£0. 18e
CK 12 58.8940.70b 2.54+0.61e 0.85%+0. 10e 0.12£0. 05e
F 4SNP BRI = 12 18 78 45 i R A7 i 38 Y AR iR 2 T
Table4 Effects of cuttage age on cuttage rooting after treated by SNP
AR IR /a HRE/ % AR/ S I KR K /em TFHM /em MR /em
1 90. 0044, 58a 6.79+£0.97b 2.1740.47b 1.1240. 10c 8.35940. 56¢
2 50.00+5.00b 13.93+0. 35a 3.51+0. 36a 2.89+0. 36a 20.34=+1.51a
3 50.00+8. 66b 7.87+0.40b 2.18+0. 30b 1.9840.08b 10.36=+0.52b
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2.4 SMENO itk SNP BN =R £ RS Bx

AR NO fiEfR SNP X BRI 2 #2 4 F 25 7 ) A=
FRR A AR SR K AR R RO 8 BOER A TE )
BEMNZERCE D, —RMERNAERER 0%, &

FEHCT0AS (53, 33%0) M E A4 A8 (63. 3300 My s &
R A AR A 2R AR AR R B 3 0 T A A 25
T — AN R R 2= A2 475 Bl mT LA B I 48 15 T 47
B 2R AR AR TR AR T = A (R 5,

x5 SNPWEMEHABORFERYEIRGHERSY

Table 5 Effects of P. abies branching order on cuttage rooting after treated by SNP

AR A MR/ % A ARBR /% KM K/ cm FEARK /em B /em
F AR 63.33+2.31c 10. 8470. 20a 2.740. 26a 1. 68+0. 28ab 14.99+0. 36a
546 A 53.3343.51d 8.4440.51b 1. 4440, 19¢ 1.1240. 10¢ 7.6+0. 36d
— G M 90. 0045, 00a 6.7940.26d 2.17240.32b 1.1140. 19¢ 8.3520. 30¢
A 83.3345. 77ab 7.36740. 29¢ 2.5440. 35ab 1.48+0.13b 10.5+0. 50b
= A 80. 0045. 00¢ 3.9240.07e 2.57+0. 25ab 1.9540. 05a 6.1640.15¢

3 Atk

g H O SIE B SNP BE 5 A A1 HE 4 o
MR R A A SCUABR = 12 MR A3 8] T 5 H 8 4
— B S, IF B SNP Ry 5 38 v ¥ | B 43 b B
V) AN [ 47 ol A % 0 0] A5 2 B0 ) SNP ) i 7 A B
SNP.IBA . NAA f¢ #f AL MR ACR W A HEIT T R4

74 K & IBA A SNP 2 M 24 A 42 1 .
SNP b 3 iy A AR ACR A T oA 2 30— A A2 i3
RN, SNP 5 IBA Pl kb 345 508 B 0 AR JE 25
EAR—FL MK, 3 NO 5 IBA i S AERB N
HHLEI A — 2 A . i NAA AR ZEMY,
X BRI = A2 AL HE AN I 2 24 5 3 KI AR R &,
L IBA Hl SNP A [a] ) J2& . His 5 0 O AR A H L .
XA e S A KRR R EAES NO & i) 50y A
K. WK AR BRI TR NO 78 4 5L AR A
FH ¢-PTIO F1 L-NAME i &% & )R M2 gk 45 4P J5 4b 28,
SEAR B HME NO 0] DL G2 2 i 2 AR 1Y & 2
cPTIO Fil L-NAME 1 0] & # il 4= #, 3% W Py I
NO TFEMIAR % A K HIE i v gk E 2R, —
# 5 IBANAA B4 4b B 68 0% B 35 410 ) ol 4E 28
IBA Al NAA 55 MR & A=, 5 B NO 1R nJ 58 #¢
IBA Al NAA S AR f b & F S 3EN. 5
W AR g EMAR B K A R R 48 3R AR — B
Pag-nussat'!'™ 251 & B, SNP F105| Mt 7, ik (IAA) i
S YA A8 ML AR RL R A ) 22 S5 . SNP XEAS 28 R
TSGR0 52 e LT R BTl e R AR KR
(TAAIBA BJE b2 i 528284 KR (NAA R it
W B,

SNP XF BRI 2 42 A AR 14 52 ) HL AT B b 7 vk
M A1 E A2 MR SNP 23l W N 50 mg »
L0, e 8 A R 47 R 0 2 K 5 5 T R S g A %
HMIEZ FEREMR . T LAZVR B AR BE 5 h & SNP {2 #F

DI 2= A2 A2 AR die A IR 33X — R[] NO 9 &2
A AR R 4 A A L — e R R BUER
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Beligni (W0 5 — 2",
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% M o7 BIF 5% B 1 A — S A SR R = A2 1) A
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B 2 BERERER b 1S I — G R S A A W LA
B R A L R
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