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Abstract: Objective To find a solution to the problems in the growth of tissue cultured seedlings of Polygonatum cyrtonema, such as
low seedling survival rate, poor growth, and leaf disease. Method In this study, tissue cultured seedlings of P. cyrtonema were used as
testing plants. Two types of commercially-available cultivation medium commonly used in Fujian Province, as well as six types of
cultivation medium mixed using peat soil, pearlite, roseite, sand, fungi residues and plant ash were used as the raw materials; Among
them, a customized nutrient solution was added into the TS5 and T7 cultivation media. Besides measuring the physicochemical
properties of the cultivation media mentioned above, the study focused on the evaluation of their influence on the rate of grown-up
seedlings, biological characteristics, growth biomass, strength index and incidence of leaf disease of P. cyrfonema. It also attempted
to find the correlation between the physicochemical properties of the cultivation media and the biological characteristics, growth

biomass, as well as the strength index of tissue cultured seedlings of P. cyrtonema. Results The difference in the cultivation
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media had a great influence on the tissue cultured seedlings of P. cyrfonema in the rate of grown-up seedlings, biological characteristics,

growth biomass, strength index and incidence of leaf disease. The difference in bulk density of the cultivation media had a notable

negative correlation with the plant height of the tissue cultured seedlings of P. cyrtonema. The difference in the organic content of the

cultivation media had a notable positive correlation with the fresh weight and dry weight of the tissue cultured seedlings of P

cyrtonema. Treated with the T5 cultivation medium we prepared, the tissue cultured seedlings of P. cyrtonema were in better growing

condition in the rate of grown-up seedlings, morphological index, growth bomass, strength index, and no disease was found on the leaf.

Conclusion The prepared TS was worth being widely used as the cultivation medium for growth of tissue cultured seedlings of P.

cyrtonema.

Key words: Polygonatum cyrtonema Hua; tissue cultured seedling; cultivation medium; strength index; seedling survival rate
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(Liliaceae) ¥iJ@ Polygonatum Mill. [FZ4EAERIARH
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Table 1 Cultivation medium formulas

R ORRTBTE W Il z ] LTHEW
ze ) ek SHE WG W WA BRK S
T5 9 3 — 3 — 1 +
T6 3 1 — — 1 — —
T7 — — 1 1 1 — +
T8 — — 1 1 — — —

“— JORARI: 47 T

“—represents no added, “—+ represents added
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Table 2 Physical properties of different cultivation mediums

5 A HE/(gem) LB /% I TALBR L % FEKALBRE /% KA
T1 0.75 70.7 152 555 3.65
T2 0.36 76.3 20.4 55.9 2.74
T3 0.22 70.0 17.6 524 2.98
T4 1.61 36.0 4.4 31.6 7.18
T5 0.74 66.4 16.0 50.4 3.15
T6 0.16 70.2 18.0 522 2.90
T7 0.33 55.4 12.6 42.8 3.40
T8 0.86 52.0 7.6 44.4 5.84
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Table 3 Chemical properties of different cultivation medium

EIF BYF/% pHAE 5%/ (us-em™) 25/% 0% 28/% WS/ (mgke )  HEE/ (me ke ) B (mg- kg™

T1 42.0 7.45 2830 1.800 0.513 1.870 990.6 815.3 17 189.8
T2 85.5 6.55 980 0.607 0.530 1.370 680.2 288.0 3940.0
T3 56.7 6.41 662 0.125 0.095 0.145 78.0 46.5 290.5
T4 753 6.33 486 1.240 0.559 0.235 726.5 90.5 178.5
T5 79.3 6.51 766 0.460 0.015 0.087 262.0 99.5 4950.0
T6 65.6 6.37 826 0.510 0.056 1.100 320.5 29.7 110.5
T7 325 6.06 705 0.110 0.085 0.950 60.5 55.0 560.5
T8 23.6 6.21 752 0.131 0.161 0.560 50.5 45.7 480.5

F4 FRERMZHERBEEETERKREENII
Table 4 Influence of cultivation medium on leaf color and

seedling rate of tissue cultured seedlings of P. cyrtonema

FE 5 B R 2/%
T1 It ¥ 79.33+3.06 cd
T2 £k 96.67+1.53 a
T3 wa 57.67+£3.06 f
T4 wa 91.67+4.04 b
T5 £k 95.67+0.58 ab
T6 o 94.334+2.08 ab
T7 £k 84.00+3.61 ¢
T8 W5k 72.00£3.61 ¢

FSIARFZRERRTE 0.05 KFEFEE, FTERFA
Different letters in the same column represents significantly different
(P<<0.05), the same as following tables
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Fig. 1 Influence of cultivation medium on morphological index of tissue cultured seedlings of P. cyrtonema
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x5 TRERMSEARBABEHEKENLEERNEW (= 30)
Table 5 Influence of cultivation medium on growth biomass and strength index of tissue cultured seedlings of P.

cyrtonema (n = 30)

5 SPREE /g SRR T HUR /g HE R
T1 2.8740.66 ¢ 0.80+0.18 ¢ 0.1140.02 de
T2 7.09£1.90a 1.9740.53 a 0.33£0.09 b
T3 4.13£1.39 bed 1.1540.40 bed 0.08£0.04 ¢
T4 5.08+£1.52b 1412043 b 0.22+0.08 ¢
TS5 8.14+130a 2.26+£0.36a 0.48+0.03a
T6 7.34%£1.29a 2.04+036a 0.230.06 be
T7 4.7940.94 be 1.3340.26 be 0.21£0.01 cd
T8 3.10£1.49 de 0.860.41 de 0.15+0.09 cde

x6 AREERMNSEARBAEBEEHBHELHRENEME (n=30)

Table 6 Influence of cultivation medium on leaf diseases of tissue cultured seedlings of P. cyrtonema (n = 30)

L IR BRI % BT AR % AR A R /%
T1 2.740.67 ab 3.10+1.02 ab 3.30+1.15ab
T2 1.3+0.67 be 1.78£0.39 cde 0.00+0.00 ¢
T3 24+1.68ab 2.70+1.34 bed 2.70+1.34 ab
T4 2.7+ 1.15ab 3.3040.67 ab 3.3010.67 ab
TS 0.0+0.00 ¢ 0.00%0.00 f 0.00+0.00 ¢
T6 0.2+0.39¢ 0.90+1.02 ef 0.90+1.02¢
T7 0.0+0.00 ¢ 0.00+0.00 f 0.00+0.00 ¢
T8 2.0+1.33ab 1.60+0.77 de 2.40+0.77b

x7 EREMSFMSSERRARSEYFERER. SREMLSERAEXES T
Table 7 Correlation of physicochemical properties of cultivation medium and morphological index, growth biomass, and
strength index of tissue cultured seedlings of P. cyrtonema

MR 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 2 2 2B
I 100 -079° -057 -084" 027 009 007 -0.19 051 053 -029 041 009 008 080" —020 ~0.10 021 -0.46 -0.07 023 —0.23 0.06
20 -079° 100 0897 0907 -071° 022 044 022 -0.06 -0.16 046 008 035 039 054 026 -0.04 -0.13 062 000 030 030 0.12
30-057 089" 100 060 088" 055 039 -0.12 002 007 032 024 026 026 042 022 -0.02 000 053 -0.05 047 047 026
4 084" 090" 060 100 039 -0.16 041 051 -0.13 -036 050 -0.10 037 044 055 025 -0.05 -022 057 005 007 007 -0.04
50027 071" 088" ~039 100 -053 048 032 -0.17 -0.09 -0.12 029 -0.26 -029 -0.19 -0.03 020 -0.06 -048 030 035 -035 -0.19
6 009 02 055 -016 -053 100 006 -048 018 026 -0.18 037 -0.08 -0.08 —0.17 020 029 047 -0.04 029 079" 079" 0.64
7
8
9
0
|

007 044 039 041 -048 006 100 054 0817 050 061 077 095" 0967-025 -0.11 023 -031 0.07 -0.33 ~0.25 -0.25 -0.16
=019 02 -012 051 032 -048 054 100 041 018 073 033 070 070° 001 009 008 -0.41 -0.09 0.06 -041 -0.41 -0.28
051 -006 002 -013 -017 018 0817 041 100 076 050 0947 0817 076" -0.52 -0.18 0.04 -0.18 -043 -033 -021 -0.21 -0.12
053 =016 007 -036 -0.09 026 050 0.8 076 100 044 087" 061 044 042 021 -0.07 -0.30 -039 -0.26 -024 -0.24 -0.15
-029 046 032 050 -012 -018 061 073 050 044 100 057 075 065 038 022 027 -038 0.01 -027 -0.18 -0.18 -0.22
12041 008 024 010 -029 037 077 033 0947 0877 057 1.00 079" 0.70° =039 -0.06 0.11 -0.15 —0.33 -0.25 -0.05 -0.05 0.01
13009 035 02 037 -026 -0.08 0957 071" 0817 061 075 079 100 0977-022 -0.05 -0.18 039 0.02 -0.26 036 036 0.1
14 008 039 026 044 -029 -0.08 096" 0.70° 076 044 065 070 097" 1.00 025 005 -0.17 -0.23 0.14 -0.15 -0.28 —0.28 -0.08
15 080" 054 042 055 -019 -0.17-025 001 -0.52 -042 038 -039 -022 —025 1.00 043 038 000 043 -0.10 026 026 0.00
16 =020 026 022 025 -003 020 -0.11 0.09 -0.18 021 022 -0.06 -0.05 005 043 100 064 074" 049 061 064 064 079"
17 -010 -0.04 -002 -0.05 020 029 -023 0.08 004 -0.07 027 011 -0.18 -0.17 038 064 1.00 054 -026 030 0.63 063 049
18 020 013 000 -022 -006 047 -031 -0.41 -0.18 -0.30 -038 -0.15 =039 -0.23 0.00 074" 054 100 026 060 077 077 092"
19 046 062 053 057 -048 -0.04 0.07 -0.09 -0.43 -039 001 -033 0.02 014 043 049 -026 026 100 024 020 020 035
20 007 000 -0.05 005 030 029 -0.33 006 -033 -026 -0.27 -0.25 -026 -0.15 -0.1 061 030 060 024 100 0354 054 075
200 023 030 047 007 -035 0.79°-025 -041 -021 -024 -0.18 -0.05 036 -028 026 064 063 077 020 054 1.00 1.007 086~
2 -023 030 047 007 035 0.79°-025 -041 -021 024 -0.18 -0.05 036 -0.28 026 0.64 063 077 020 054 1007 1.00 086"
2006 012 026 -004 -0.09 064 -0.16 -028 -0.12 -0.15 022 001 -021 -0.08 0.00 079" 049 0927 035 0.75 086" 086 1.00

I-AE 2-BFLEE 3-EAALBRE 45K ALBRE 5K 6-ANLUIE R 7pH 8-RESE 9% 10-2fE  11-2 12-BUEE
13- 14-300E 15k 16-25K 17- R B 18- A 19 20-RIC 21-REERR 22-etk TR 23tk

'P<0.05 “P<0.01

1-bulk density 2-total porosity 3-aeration porosity 4-water-holding porosity 5-ratio of water to gas 6-organic content 7-pH value 8-electrical
conductivity 9-total nitrogen 10-total phosphorus 11-total potassium 12-alkali-hydrolyzable nitrogen 13-available phosphorus
14-available potassium 15-plant height 16-stem width 17-number of blades 18-leaf area 19-number of root 20-length of root 21-Fresh weight
of whole plant ~ 22-dry weight of whole plant 23-strength index "P<<0.05 ~"P<<0.01
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F9 0.1~0.8 glem®, BFLERE N 54%~96%, K5
A 2.0~4.0. Abad 2P CA AR ) & 1L R (1 2%
HNNT 0.4 glem®, BB KT 80%, B AL
FELE 20%~30%. AN[F] 273 i BRAR I S5 RS bR AN
. SME P brnE, T4 F1EATECHI T8 %
AR E . BALBEE . KA AR BEAR L o v
W, HR 6 FlaREE L e B AR R a2 N . S
JRHIZRE . FLBREE . KA EE S Y ER R X Fh i 0 A2
KRG RELmW, AR KINERNARS 2R
FEH B R 2R AU, UL A il
ARTF 2R A ALK, KA, T4
T8 A EL R, S FLRE RN S FLBRE
i, KRS, SR EHESAEKEE,
A YREE, UiIHIX 2 FhIL I 20 2 L F RS 55 1 1)
FEVEH, e BUR E KT BATECHIA TS 20
A T2 B, AT EAE N A R R R ST .
AW AE K IR ORI AR BB, A A
JRAE TR B B R AR . AR SIS R BT SR A WL
AT TIEIRIR IR bR 2.5% M & B 2R, BT
AR EA B AL J . A FE R AN A
R HL T A WL B 2 A8 BORS AH R R R
BT EEEEIEMER, WIHEMEAEKNEL,
AW B mAR I A A R T 2 A0 SR AR5 i
ARKATYIR AR R IS A pH (E i 2
PEB MR PERY . A SEIGRE T1 JEm AN, Hg 7 Fdt
JRHS EUERYE, fEEE VRN, MCH T e 2
HERE, T1 3 PARAE R 2 10 R A3 5, i
TR, U R RAR IR S X 2 e RS B i
FS A AR KSR

HF%E (EC ) BXTUKEHRN S SIRE
Fabr, ANFEEYIFTERN I EC A K K %k
AN, HETMEh = g —RIbrdE, XONFE R Aok
W2 AR, Abad ZPH)CNHAE HE IR EC
fH/MT 0.5 ms/em, i Garcia-Gomez 52\ K EC
{EAE 0.75~3.49 ms/cm, 12 HERE St I e & P
FEEEF I EC H7E 0.75~2.0 ms/em, XA ik
0 2 B ) 22 5 5 7K R LRI AS [R] S B 5G  S5 18 A7
EZS. EC {EIK, PRI AL, MELAER
AK, BC HidE, mratiEaish®E, MRARKK, H
PUBAR, FEPTCHE E# 4K . 2 Garcia-Gomez 2577
IR EC {EARME, T3+ T4 A1 E 4T ECHI
T7 LRI SRR SRR krE, Tl
IR EC {E s, %M Garcia-Gomez 252 EC 8

MITEE B G AN ASLEGr, T3, T4 FEATECHIT
T7 FEFRIE 2 e s R T e i fa s 5 B 47T
IR TS Z A LI R AR, [RIERT T3 T4 2T 3
FEFORE BN Ok S, T3 FEFMEE RIRIE, T1
AR 2 AC T RGBS B B R, X T B
SRR S N 2 AL RO AR AR

B —JE 0 T BRI L R e AR A AR A
AR RS TR, ARSI 1) T3 A T4 WAF/EH S
R, T4 B2 P s AL LB B A, SIANE B
MR R ZIEEAEHRE B Wi . N2 LR
BL W 0 H B OGS TR KRR, T2 FEATECHI Y
T5. T6 2R #AEBONEAR RIS, Z e B
g, KRG, gkt AT
AR AR T AR 5 FhIR)R . & FH B A T LURA
Pa. BASRAEFRENESENEGER.

B 48 BOPE v 9 W AE K Y
5 bR, AR e BATICHIR TS R 1EE
RSB T O e B 3 T LR i, R TR
M ZIE RS ARTIARSL AR . rh AR
EHETESTEbRSR G T HARIE G, bR L BOE =,
FERRAS Gy (BIER 3% T A8 51228 5 A s 0 ) B A K
6-BA. NAA. 2,4-D. fiEILHR. KEILR. 2.
US>, NAA Al IBA Aefeit 21Eoers4l
B AR, 24D Aefe A K, AARRK
U E RN AL . AR EAWEEIEM, v
BB AR, W T FEARK TS HEp
R . SRS A EL T6 BB, {2
AR R A A B

IRIE S PEBE. ORGS0 ™ b 2 T RS
AR, IRIESR FHRIZ 8 B S R, A
R T R B O AR R, R A TR A
LB E SRR E. X 3 MRERm
FEARE AR KR IR T = MR, A2
[ 962 0 0 R BT 5 AR S 3 P 2577012, 2
TR, F A 2 e A I 22 B =%
Bl o AN 2 BT R LR A RAF IR . 4wt
FUE—DUE SN 1 2Rk B PR 22 1 R ¥ TS F1 T7
SR, AN A 3 A E R .
5 g

SIS IRIEFL T 8 FhakisSE v Z AL ROk 40
R A KRR, I T2 A1 TS5, T6 5kt n £
TR e, KBRL, mfesg, =
. mR gL miR, R KSR SRIR A
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