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Cutting propagation with four cultivars of pot chrysanthemums

SHI Xuli, WANG Yunzhu, WANG Cuibo, FANG Weimin, CHEN Fadi, CHEN Sumei
(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: To determine optimal conditions for cutting propagation of four newly bred pot chrysanthemums
(Chrysanthemum x morifolium) cultivars: ‘Jinling Huangguan’, ‘Jinling Yangguang’, ‘Jinling Jiaohuang’
and ‘Jinling Zishan’. Six indexes including: maximum root length, average root length, root diameter, ad-
ventitious root number, root fresh weight, and rooting rate were used to evaluate rooting ability. Treatments
were: matrices (vermiculite, perlite, and grass charcoal), plug size (50, 72, 128, and 288-cave) to
test the rooting effect, I-naphthylacetic acid (NAA) concentration (0, 250, 500, 750, and 1 000 mg-L™),
and cold storage period for cuttings (4 °C for 14, 28, and 42 d). The plants were randomly plotted, each plot
includes 30 cuttings, and the experiment contains three replicates, 90 cuttings for each cultivar were includ-
ed. 10 cuttings were sampled from each plot at 20 days after being planted. Results showed that vermiculite
and grass charcoal (1 : 1, V : V) was the optimal matrix for rooting, followed by grass charcoal and perlite
(11, V:V). Rooting ability of ‘Jinling Huangguan’, ‘Jinling Yangguang’ and ‘Jinling Jiaohuang’ planted
in 288-cave plug decreased significantly at P=0.05 level compared to those planted in the other plugs of lesser
caves. Root length and root fresh weight overall increased with 500-750 mg-L™" NAA. In addition, rooting a-
bility decreased after 42 d cold storage, howevere, there is no significant difference between 42 d cold storage
and control in ‘Jinling Huangguan’ and *Jinling Jiaohuang’ cultivars. The root number of ‘Jinling Yangguang’

increased significantly at P=0.01 level after 42 d cold storage. However, maximum root length of  Jinling
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Yangguang’ increased significantly at P=0.05 level after 14 d cold storage. The present study will do aid to the
seedling production of these newly bred cultivars. [Ch, 4 tab. 8 ref.]

Key words: horticulture; pot Chrysanthemum cuttage; matrix; plug size; cold storage of cuttings; 1-
naphthylacetic acid (NAA)
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han’ A RE, BERAER M | KB RI . TR FM B, BT 5~8 em BUBFTASIE R AE IR, 2~3 75 -4
FE, OB RER 2~3 Bt OREY -, FRAE IR B ERY 173 A4, RRRRRTE 15~27 C, HiJ5E 5 d P
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T, RSEEReiEK, RBEHLIX i3, 30 kk-/hX, EHE 3K,
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HE 3K,
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MR, SRAE 30 k- SRR, AR EAS T, T 4 CCAME R, IR E N O IR), 14, 28, 42
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(BKALHR), FFBY LT 2 em, KBRZAM R, B 2~3 0 SRBENLIX 41803, 16 30 #- /N,
HE 3K,
125 %itadr BRARERR RO AR 15 d 5, HAB S 7EFF 46 20 d 5 FI & A AR TR AR, 48
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Table 1 Effects of different standard of tray on cutting rooting and the results of Duncan’s multiple comparison analyses
m A R IARAL EARI% I ARES T g PR A MR /em R fem PR AR /em
Ak DL 50(A) 100 0.236 + 0.057 Aa 318 £+ 53 Aa 7.00+ 139 Aa 474 + 125 Aa 0.58 + 0.11 Aa
72(B) 100 0.210 + 0.042 Aa 30.0 £ 3.2 Aa 6.5+ 0.84 ABa 4.33 £ 041 Aab 045 + 0.05 Bb
128(C) 100 0.148 + 0.017 Bb 247 +3.1Bb 527+ 1.07Bb 3.83 £0.75 ABbc 0.65 + 0.05 Aa
288(D) 100 0.103 + 0.019 Be 204 +39Bc 523+ 1.08Bb 330 + 0.45 Be 0.47 + 0.09 Bb
G B 50(A) 100 0.370 + 0.065 Aa 21.8 £+ 5.0 Aab 950 + 129 Aa 746 + 0.92 Aa 0.758 + 0.09 Aa
72(B) 100 0.282 + 0.058 Bb 228 +50Aa 746+ 158Bb 514 + 091 Bb 0.72 + 0.08 ABab
128(C) 100 0.220 + 0.035 BCc 202 +3.0 Aab 736 + 1.30 Bb 522 + 0.71 Bb 0.66 + 0.08 Bb
288(D) 100 0.162 = 0.043 Cd 179 +3.1 Ab 454+ 123 Ce 323 £0.56 Ce 0.67 + 0.08 Bb
SR E 50(A) 100 0.114 + 0.024 ABa 250 £ 6.9 Aa 555+ 151 Aa  3.69 = 0.78 Aa 0.55 + 0.05 Aa
72(B) 100 0.123 + 0.015 Aa 222+65Aa  558+183Aa 349+ 1.13 Aa 0.53 + 0.08 Aa
128(C) 100 0.086 + 0.023 Bb 187 +33 Aa 442+ 051 Aab 3.16 £ 0.72 Aa 0.53 + 0.08 Aa
288(D) 100 0.097 + 0.020 ABab 187 +23 Aa  3.83 £+ 0.60 Ab  2.88 + 031 Aa 0.58 + 0.04 Aa
G B i B 50(A) 100 0.054 + 0.008 Bb 19.0 £3.0 Aa 438 +0.78 Aab 2.98 + 0.16 Aa 0.47 + 0.08 Aab
72(B) 100 0.054 = 0.012 Bb 225+55Aa 398 +£0.36 Aab  2.74 + 0.38 Aa 0.42 + 0.12 Ab
128(C) 100 0.093 + 0.017 Aa 180+33Aa  4.62+085Aa 3.05=+054 Aa 0.55 + 0.05 Aa
288(D) 100 0.038 = 0.013 Bb 175 +37Ab  3.65+0.67 Aa  1.82 + 0.35 Bb 0.45 + 0.05 Bb

Yl ARVNG FRERR P<<0.05 KPR EE, SRS FRERR P<0.01 K,

2.2 AREERE X ERKZ T EEROZIG

2 B XTFHHRM 4 AR, 3 KL TAC AR B A ST AR AR SRR F 100% , {H A — A kb B X
FARFE MR, HARPCRfEEZES, Wik, SAMFEE RS mE a4 . SR HG ek
B TR | PR A R 6 5T i S 8 b5 W AR T A3 A RIAL B C R A RIS bR, (L6 AR AR ff o
HIEFR B3 M BEZ ) 22 R AR E, Ak R AL A R B C 75K AR e RS AR K S AR 1Y
BES T B, (HAM A 5400 B [ ZEF AR, EREEER B, 48 C B35 TA 8 A F4b3H B,
fHALEE A FOAbFE B [A)22 5 R B2 Uk Al W, AbBE C XHZ RN AR R R e SRS AL B
A TEAR SR TR AR AR AR W IR T AL BE B AALEE C, [HACEE B FAIALFE C M 22 A%, FEREUER L, 3
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Table 2 Effects of different substrates on cutting rooting and the results of Duncan’s multiple comparison analyses

AR ARE AR PR /g AR A% MR /em PR fem P HE R A /em
BRI A 100 0.180 + 0.051 Aa 245 + 4.8 Aa 513 £0.63 Ab  3.70 = 0.92 Aab 0.58 + 0.08 Aa
B 100 0.125 + 0.030 Ab 272 +9.0 Aa 490 +0.80 Ab  3.13 +0.52 Ab 0.55 + 0.05 Aa
C 100 0.168 + 0.039 Aab 292 + 6.2 Aa 6.07 + 0.65 Aa  4.14 = 0.40 Aa 0.52 + 0.04 Aa
BERE A 100 0.249 + 0.045 Aa 212 +2.1 Bb 10.02 + 1.21 Aa 7.10 £ 0.73 Aa 0.50 + 0.09 Bb
B 100 0.122 + 0.027 Bb 18.0 £ 4.5 Bb 5.37 + 0.67 Be 3.41 £ 0.56 Bb 0.60 + 0.06 ABa
C 100 0.211 + 0.041 Aa 283 + 4.5 Aa 835+ 145Ab 634 +0.83 Aa 0.63 + 0.05 Aa
SEEE A 100 0.187 + 0.037 Bb 20.6 + 2.4 Aa 5.89 + 0.99 Cc 4.51 +0.78 Bb 0.68 + 0.09 ABb
100 0.286 + 0.093 Aa 19.1 + 3.3 Aa 7.25 £ 0.69 Bb 5.90 = 0.47 Aa 0.76 + 0.07 Aa
C 100 0.314 + 0.091 Aa 18.4 + 3.0 Aa 8.74 = 1.11 Aa 6.44 + 0.83 Aa 0.61 + 0.06 Be
BRI A 100 0.199 + 0.039Aa 277 + 4.4 Aa 521 +041 Aa 418 £ 0.37 Aa 0.62 + 0.15 Aa
B 100 0.206 + 0.048 Aa 27.1 +7.1 Aa 589 +1.01 Aa  4.19 = 0.65 Aa 0.61 + 0.10 Aa
C 100 0.201 + 0.031 Aa 274 + 6.7 Aa 5.65 + 1.27 Aa 435+ 0.61 Aa 0.57 + 0.11 Aa

Pl AR/NG FRERR P<0.05 KF2HF B E, NAKEFHER P<0.01 KF,

ASKbERE) 22 AR, FERKREKACER KSR L, 8 C MARSCREE, SRR 3 b
) 430 AL AR AR AR 22 SR B 2 BRI S Rl I B R AUR A Z g6 b 3 bR g, SERTR s kB, Ak
RAGAR IR | R, AR REIRIRSEAER R, AR AR SR EER RS, 255 Lihss
T, AbEECEfE, AbER A HOR, AbFE B e, (HAREL C SAREE A 22 ROR, M R 3 T 44 A6 4 Rl
A AR A B AR SR

23 NAARERERELEMNERZFITHERNZIE

M 3 R, R B EE NAA X 4 A EEC SR g A4 R s, (AFEERIEAR L AAE 25
‘G B FHOGFE 750~1 000 mg- L7 () NAA ot ik B A2 F A 6 o o, 7EAR4dE4m 1, 250 mg L' A NAA A
F T B2 5 b ) A2 AR KRR 250~1 000 mg- L' Y NAA Zb B AT @ 2 {E g KAR K ; 1 000 mg-L™ (%) NAA
AL PEIZ SRS AR s 250~1 000 mg- L' A9 NAA b PN A B E e EVER . < &bk R 761y
MR B AR A AR A AL TR C> 40 FE B> A0 FE D> 40T A XFHR | ELACFE 5 % B ja] 22 53 @ 2%, B NAA &b
PTG S R AR T NAA TR B /N T 750 mg- Lot AR S 5 ek o o e vk B T = i G i, 750 mg- L
B, 1000 mg- L'NAA Zb3 R AREE T A4 R, FAH o BEAP R B R AR ZE MR Bds s I
750 F1 1 000 mg-L'NAA HARIEAER ; IR AR KR KAE 250~750 mg- L™ 114 5 1t vk B2 5 6 PN il
NAA Ji W EE T mig 4, 24 NAA i B 1 000 mg- L7 B, AR EFFEE,; 546, 250~750
mg L7 NAA 0 AR AR . NAA ZbHEX) G B 542 e | FIMRE . REKRK I PR ERE
M A W, AR AR AT 5, MRARHERE J Ab P B> A0 B C> Kb FE A>AEFE D>XFRE . 4B B F4b
FLC AR HA B ENMEIEN, NAA ZbPE G 25 AR JF < & b I ¥ MR i, Horp 500 mg- L7 (19 2
BRI AF; 500 mg- L7 DL NAA b PR 5 4R dEAR 2L, #E 500~750 mg- L™ 57 ot v B2 v [l P, MR 4% i o
TR EETE RN, #E 750 mg- L7 AR RME; REKRK S PR KHT Y A A> X > b8 C>
AbER B> AL ER D, bR A FIXE R E] 22 HOR W, AbEE C, AR B FNALER D BmHI AR K, B 500 mg-L!
DL A NAA LB FE AT AR A (R 1, NAA LB FE AT 4 BEAR AR | (H B ok B fe) 22 5 R W 3%

NAA LB AN [G] (14 [ PR 2228 it P AT AR AR RO AR, By 4 A SRR rh, NAA BN & pe 542
(AR BOR LT T2 5 X 4 B2 BHOG 19 A ARSCRAR BEAE D 35 5 0 B 5ot 0 A MUK 0 A £ 2 A
A, AH NAA BTaR IR E) 1 000 mg- L7 B, AR SE/EFHDSS , 7ER2048 s B8 2 I amsIE ;. x5 4
B i B B A (R AR AR A, (F3 S R AR AR TR BR T NAA JBT S v B A SRR e e o AR SRR A K
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Table 3 Effects of different NAA concentration on cutting rooting and the results of Duncan’s multiple comparison analyses
mRh Kb AR/ PR T g RSl VS KM /em SRR /em FEI R4S fem
GBI KRR 100 0.125 + 0.030 Ab 272 + 9.0 Aa 4.90 + 0.80 Ab 3.13 + 0.52 ABb 0.55 + 0.05 Bb
A 100 0.121 + 0.065 Aab  23.7 + 5.8 Ab 4.82 £ 0.79 Aab 2.90 + 0.82 ABb 0.62 + 0.15 ABab
B 100 0.142 + 0.065 Aab  26.5 + 6.5 Aa 5.78 + 0.60 Aa 3.04 + 0.57 ABb 0.60 + 0.11 ABab
C 100 0.172 £ 0.061 Aa 245+ 6.5 Aa 5.23 + 1.04 Aab 2.89 + 0.31 Bb 0.68 + 0.10 Aa
D 100 0.195 £ 0.058 Aa 31.7 £ 9.1 Aa 5.63 £ 0.77 Aab 4.01 £ 0.46 Aa 0.62 + 0.10 ABab
Grbe SLE X 100 0.122 + 0.027 Cd 18.0 + 4.5 Be 5.37 + 0.67 BCe 3.41 + 0.56 BCb 0.60 + 0.09 Cd
A 100 0.182 + 0.036 BCb  21.8 + 5.3 ABabc 6.02 + 1.36 ABbc  4.71 + 0.36 ABa 0.73 + 0.05 ABab
B 100 0.222 + 0.055 Bb 19.3 £ 2.7 ABbc  7.45 + 0.95 Aa 5.24 + 0.50 Aa 0.78 £ 0.04 Aa
C 100 0.291 £ 0.064 Aa  23.8 + 4.0 ABab 6.88 + 0.97 Aab 5.08 + 0.88 Aa 0.67 £ 0.05 BChe
D 100 0.182 £ 0.023 BCb  26.5 + 5.1 Aa 4.07 £0.82 Cd 2.82 + 0.57 Cb 0.62 + 0.08 Ced
SRR X 100 0.187 £ 0.037 Aa  20.6 £ 24 Aab  5.89 £ 0.99 Aa 451 £ 0.78 Aa 0.68 + 0.09 Be
A 100 0.283 £ 0.113 Aa 18.6 £ 3.3 Ab 591 + 0.86 Aa 4.38 £ 0.89 Aa 0.73 + 0.09 ABabc
B 100 0.267 £ 0.039 Aa 213 +44 Aab  6.15 +0.59 Aa 4.84 £ 0.39 Aa 0.80 + 0.07 Aa
C 100 0.274 £ 0.068 Aa  20.5+ 25 Aab 543 + 1.26 Aa 429 + 1.03 Aa 0.76 + 0.07 ABab
D 100 0.309 + 0.064 Aa  23.1 +4.6 Aab  6.30 = 1.36 Aa 493 + 0.85 Aa 0.72 + 0.04 ABbe
SR XA 100 0.201 + 0.031 Ce 274 £ 6.7 Be 5.65+1.27 ABa  4.25 £ 0.65 ABa 0.57 £ 0.11 Ac
A 100 0.324 + 0.075 ABb  30.5 + 7.0 Be 5.94 £ 0.63 Aa 4.66 £ 0.51 Aa 0.67 £ 0.05 Aa
B 100 0.407 + 0.127 Aa 457 £ 13.1 Aab  4.66 = 1.02 BCb 3.61 = 0.90 BCb 0.66 + 0.05 Aa
C 100 0.285 £ 0.075 BCb  53.7 £ 11.7 Aa 5.13 £ 0.99 ABab  3.68 + 0.69 BCh 0.63 + 0.13 Aab
D 100 0.304 £ 0.068 Bb 439 + 10.1 Ab  3.77 + 0.65 Cc 2.94 + 0.84 Cc 0.59 + 0.06 Aab

Y. AREVNE FRER P<0.05 KF2E5 0%, ARERE FHER R P<0.01 K,

B, AR [ B0 A e SRR AR R SR R, AR T E

2.4

7 B A 3B X [E] IR 22 % HE AR AT 1 A AR B0

F AR AN LRI A A 22 5, R R A A 14 d DAEAEARCGRIIL TR, Wt 42 d
JEARAE, W 14 d LA AE R RN AR E , (EAR L T Al 3 ARl AR R BRIl AR AR
fabr b, YRt 28 d WS XTHRAHLL, ZRARFE, B RE MR SR R 28 d WA IX100%,
VR 42 d S AEARAT B, TR HAL A AR AR b, 28 d PN Y Y SO ) X AR AR AR R AL o X T e g
127, SV AL BRI S BE A AR A A R T IR, e ROE R ER AR b, YRR 42 d RO R 2
i TR 28 d AR A, R AR v RN AN BE AR HE I b R ARG HT A AR AR, BB e 28 d DL AR
RN [, VRt 42 d 3R 0P AR B 25 i T RS A AL B, RTREJE 42 d Ve JBRINT E] RE 4 2E 3% i i
AAEARSEC, MEMREEDTRE | RRRIC, PRI . ARSI L, Wi 28 d LU ISR A IRACR B35 T
W, Zih LIRSS RN, 28 d B S I (] (4 14 JBCAS 52 ) 2 F6 47 B A 47 s SOAEARASCR | (H 42 d Ve iR
D) 2 AR B 38 R A ARMOR TR B, (X A BT R 4 e BRI " 45 2 A A Rb 20 £ o A AR O RO

3 Wik
R 5L R R b o [ B 50 97 4 2 AR B B
SIS0 A AT A L — TR BE IR, R BRI R e 0 AR B 7 L B4

A7 ARG A B A AR B E OO R A AR B RSOCR B T RE S R GROK AR ACPERELF , A HLIT
T, AR A a2 BROE TR A T I SR SR T B AHE K PR 22 0B bG , R, ISR T AR . BRS¢
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Table 4  Effects of different time of cold storage on cutting rooting and the results of Duncan’s multiple comparison analyses

mAl YRR R/ R/ SR T /g IR R 5% AR AR A /em PR fem R AR /em
ke Bt 42 92.86 0.054 + 0.017 Bb 23.8 +3.5 Aa 5.53 = 1.50 Bbe 332 +0.80 Bb 0.33 £0.05 Ce
28 87.50 0.042 + 0.009 Bb 135+ 1.4 Ce 4.73 + 0.63 Be 348 £0.34 Bb 047 +0.05 Bb
14 100 0.105 + 0.021 Aa 175 £ 2.1 BCb  7.80 + 0.78 Aa 5.01 £0.52 Aa 0.57 £ 0.05 Aa
0K i) 100 0.091 + 0.012 Aa 18.0 £ 2.6 Bb 6.12 + 1.20 ABb 449 £ 0.24 Aa  0.55 + 0.05 ABa
A b 5 42 93.33 0.135 + 0.026 ABa 25.8 +52 ABa  8.18 + 0.75 Aa 5.19 + 0.81 Aa 0.45 + 0.05 Aab
28 100 0.090 + 0.033 Bb 18.0 £ 3.7 Bb 7.90 + 0.89 Aa 533 +£090 Aa 042 +0.04 Ab
14 100 0.149 + 0.034 Aa 30.0 £ 6.3 Aa 8.95 + 1.68 Aa 6.01 = 0.56 Aa 0.50 = 0.06 Aa
0K iR) 100 0.144 + 0.033 ABa 253 £2.7 ABa  7.53 = 1.27 Aa 550 £ 0.53 Aa 0.52 £ 0.08 Aa
B 42 76.92 0.038 + 0.012 Bb 15.8 + 4.5Aa 4.87 + 0.99 Aa 295+ 094 Aa 0.35+0.05 Aa
28 100 0.049 + 0.027 Bb 16.7 + 7.3 Aa 492 + 0.84 Aa 3.05+ 048 Aa  0.35+0.05 Aa
14 100 0.050 + 0.012 Bb 19.5 + 6.7 Aa 5.53 + 1.35Aa 335+0.73 Aa 0.37 £ 0.08 Aa
O(XfHR) 100 0.084 + 0.018 Aa 20.3 +4.9 Aa 6.28 + 1.25 Aa 3.80 + 0.64Aa  0.42 + 0.04 Aa
GBI 42 0
28 38.89  0.0417 = 0.0163 Aa 9.7+28 Ab 5.05 + 0.82 Aa 338 045 Aa  0.57 £ 0.08 Aa
14 9412 0.0385 £ 0.0129 Aa 103 = 2.1 Aab  5.25 + 0.66 Aa 348 £+ 0.54 Aa 047 £ 0.07 Aa
0(CX i) 9091  0.0457 + 0.0076 Aa 143 £ 436 Aa 547 = 1.02 Aa 343 £ 1.03 Aa 047 = 0.09 Aa
Bl ARVNE FRER P<<0.05 K22 R, ARRSE TR P<0.01 K,
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