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Germination and Growth Traits of Polygonatum cyrtonema

ZHONG Zilong, ZHANG Xiaohui, WANG Honggen, DENG Jiaomeng, BI Yaying, QI Weiyao, TANG Changyi, FAN Weiqing

( Suichang Natural Resources and Planning Bureau of Zhejiang, Suichang 323300, China )

Abstract:In order to explore the sprouting and growth habits of Polygonatum sibiricum rhizome, and to study the seedling cultivation technology of
Polygonatum sibiricum, Polygonatum cyrtonema Hua was used as the experimental material. Seedling cultivation experiments were conducted by
cutting 1-3 year old complete 1 segment rhizome and 3-year old 1 segment rhizome into different sizes of Tuberous rhizome to study the growth
habits of cut rhizomes.The results showed that the new buds of the cut rhizome grow from the wrinkles on the epidermis of the rhizome, and they first
sprout new buds, and then new roots grow at the base of the new buds, while mother rhizome does not grow new roots. The mother rhizome with
buds begins to be unearthed in early April of the year of sowing, while those without buds can only be unearthed in the following year of sowing. The
1-3-year old Tuberous rhizome had no effect on germination rate and root length, but their impacted on plant height growth increases with the age of
rhizomes. The germination rate, height growth, and root length of rhizome seed blocks all decrease with an increase in the number of cut blocks;
Cutting a 3-year-old rhizome into 8 pieces can breed multi flowered Polygonatum seedlings, which can produce 4.43 times more seedlings than using
uncut ones. The germination rate, height growth, root length had negative relation with the number of segments from rhizome increased. Seedlings
cultivated by 8 segments from one section of rhizome was 4.43 times of that by one section. From this, it can be seen that Polygonatum cyrtonema
Hua can choose to cut 3-year-old rhizomes into blocks for seedling breeding.
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ZACHHE Polygonatum cyrtonema & ( HrEIZGHL ) HdR KT 3 Rk —1Y, BERE MAMEZPZ, IR
SEAGUR AR RE ST BEE T SRS IR R B0 H 25340, BRI AN T i oRD, 24bE
N TREH R A TE N, KRR, By 2 MRERIRARERK S 1| FEHY Brll, @i
REEMAT IR EE T, (HFERZEHE L ERER, REFR BRI 2.8 g, FRA 80 o', RZETH/H)
10 i 5 Y, R AR ZE T RS E R . REFFHE, AGRI R E IR 2
Az KA ZE VT BRI B AR % BRI 7T, B 7E AR S B AR i R AR A
T

1 AR

1.1 RIG MR

RIG XA W T A VIR, HBRARFRA 118°41" ~ 119°30" E, 28°13' ~28°49' N, SARJE R ZR LAY,
KR ED, MR, WER, ARSI . 2FETRIEHR 168 T, 1 H PSRN 53 T,
7 AR 27.7 C, WA A - 9.7 T, Wi s KA 40.1 CHFEHIHA 250 d, FPRIREKER
1510 mm. JREEHSIRAER B E AR ESERAT 2RI, R 400 m, WIHCAZERERH, mASh 3000 m*, +
Bt
1.2 R

% B B S AL RSP A PR AR 2, AR =2 om., KEF=4 om, ERfdRH . BAETIZE. TBAMGH
9 BB TR ZE VA AT G I RMREKRER R I, ZBbREmE, BFRHEAYTE 120 cm ., 7 30 om A VERS
EEZiA v
1.3 REWHE

R R R B, AR, PIEC1 TARZE, UIDHRRRE, & 14F4 . 2 4F4 . 34843
Pl DIHGEC RN, 3R | WIRZEARTIE, DI2 . Dr4 B, D18 S 4 Rk, St 7 bk 3 ANEE, 214
RIE/NX, BAMRE/NX 12 m” (38 12m, K 10m) . T 20204 1 H 1 HAF, 478H 15 cm, #REE 8 cm, &
J& 8 cm,
1.4 HEXRESHH

2020 4 6 H 20 H, JFRRMREEA ZERFMRZEL ZEAOFRALIEES, BRI/ N P REHLIEES 50 BRAMR2E,
SralesRAF LR | AN TEE A SRS ZEEEL, T EA SRR (M TEA | SEMRZEIATIZE, PrLifEd
BRIy, X RGERIRZEIL B, FETRORZEE T ), IRMEER A ZERITE AN KHER=HF
B RS A B SR x 100%; 341, TR 3 AEAEARZEAO A0 AP RENLECE 5 B ZEE0RIR 22 H IR 25 %
ZE . AR

2021 4E 8 H 5 H, #fAEKERFEEE, HESMRE/ N 2RISR HLORE/NX N 2188
HE S bR, TEIRI/NX N FEIZ BRI 20 R (i35 £5% ) ), M@ ZERERKFACRE | H2Emt
i (AREHRZE) o B, HEERKAUREKEH 200 cm B8RS RIS .

% H Microsoft Office Excel 2007 /5l Il DPS 44 LSD ikt 1725 5 3T

2 HERE0T

2.1 UIRIRZARFR K EASFHE

Xt 3 ARAEARZEVIHGRIE 170 d JEB0JEEA SRR DL, 2 AEBORERT 2R i A AR A B — e U UL 1)
M1, B, B RAEAMREER R MRS B A R, TEVTIH TER B BT BOA R BUA B R &
K, BEEE T REARRSEH AR, ARG AR R ESTIORTR , MBCA R BUNEEZE ERHFRE L K,
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BEAZRED 2 AFEAN 3 ARG RHIRZE, W BE PAMIOUCEARE 1, JUEE 1 AFERORHIREE, 5 TR 24E 4
H_ERPJFIGRiZEH 1.

A1

Fig. 1 Germination, rooting and seedling of segment from section of rhizome

22 FRIEBIRZNSIEFELFENTIG
A FEAERY AN 1 AFEARYIER | 2 AEARYIER | 3 4E AR YIE; DI AR 3 4R ARYIH 3 4RAEDT 2 B
3ARAEY] 4 B, 3 AFEARY) 8 BRAUIRZEL ZRECE I TR, AHROLE 1. R L uTR, RRAERS R YT A
| SRR SRR, h 95.22%, 2 AEZEINIER, h 94.47%, 3 AEMERAIR, A 94.14%, ZRRANFE AT
ZEELER, PE=0.7134>0.05, HHARMEIR AL FRZ MIERARE . WNEERE, 1445, 244,
3ARAE AR ZEER AT N E B R RBORNZE . WG | 0T, 3 AEARAR ISR AL B 2 ) MR 25k 2R BEE DI
B IHBRES TR 3 AR YIHUARZEN & 2R, o 94.14%; V) 2 YURZEAV L ZER LK, 4 81.65%, VI
4 PR R ZEREAR, A 71.45%; V) 8 HURZEM AL ZRRmFE, 4 62.07%. S &ML EILE:, Z5RER
AP IR ZE % 2R 5 22 e ¥R B B K (P f=0.000 1 <0.01) .
F1 FERBURZELFEN

Tab. 1 Germination rate of different types of sections from rhizome

WK AESELE YIyusica/
144 24EE 3L 1 2 4 8
KIERIE/ % 95.22a 94.47a 94.14a 91.44A 81.65B 71.45C 62.07D
bz 1.282 1.324 1.550 0.936 2.106 2.607 3.024
FiE 0.368 74.989
P 0.713 4 0.000 1

i RPBEMFREHARFRAREEREERE, NEFRFRP <005, KEFEFERP<0.01,

2.3 TERABRENZHEEESEKNZI

HH7E 2 BI%, ZAEERE AR R UTHAR LA A0 i L 3 AR AN B 2 AL SR A F bk e e, 1K 23.08
cm; 2 AR RN ZAERORE R FIIMREIRZ, 42038 em; | AREARARZEARFE )P IMR SR AR, R 17.24 em;
3 FARRISEIR 2L 2 AE SRR PR R S Z T 2 LS, 14 2 4FARI 3 AR AEANDIHUR ZEA0 B 2 10
KSR R R R IE IR B EAE (P<0.01) , 2 AR 3 SEARYIHARZEAE 263 R0 bk 2E R0k
FIKF (P<0.05) o [FE, 3 AFEAMRZEDIHE R DL 3 AEAR YR ZE 2 AE BRG0Pk i, 1k 23.08
cm; PIK 2 PARZEZAEFREI FIIMRETIRZ 3K 19.68 cm; VI 4 HURZE 2 AEEE IS 55 =, 4 15.92 cm;
DIk 8 HARZELAETAEN T RAR, A 11.24 cm; 4 FiYIHEEAE L ISR TR & E o 2
HILEL, WEADLES5UIR 2 JUCBR AL R PR RIS &R (P<0.05) , VIR 2 YUbBR 5 P10 4 B
AN AEHRE . HF RS IAR B EER (P<0.01) , VI 4 HAbB 5U0% 8 HUbHE A0 s R0 T3 bRk
Wi EER (P<0.01) .



66 W oAk ok BB 44 3%

2.4 AEEBIREFXNZHERBIRKAZ M

M 2 TR, REEER A DTSN ZAER R T IRE, DL1 EEARYIHAE 2AE SR bR S i
B 1115 em, 2 FAEARYIANE SRR IR Z, 9 10.66 cm, 3 FEAEARYIRANIE Z RS AER, A
10.42 cm. ARAEBRAVIHACHRR) 2L AR KIS AT 250 T 2 E S, 28RBS )12 R AR
B2, SARRAFERARZEM ZAEE RS SR B R AR B RN, (R, ZAEERE 3 AR AORZELURY]
HUCFRZAEFREN PRI, 4 10.42 em; DI 2 BALFZIEEREIN PR KIR L, 24 8.96 cm; DIk 4 $k
SR AEEREH) PR B =00, 4 8.35 em; VI 8 BB LB BRI P E, 4 7.86 cm. 4 Pl
BR/IARFERRZER IR ST 220 2 B, VTIPS IR 2 B, 4 B, 8 HAbFR L AL R RGP 4R
KERIBRBEAKF (P<0.01) , YRk 2 Heibr 5 2 FEAIR A KSR 5 B
Y 4 A AERRH PRIRCR LB P _Tib2 Ml comporon on ot s of it s of iz
>0.05) , YIRE 2 YU SR 8 HAbH 1L sk

, g e Yire 144 22.24+2 46¢ 11.15£0.43a
E’J?ﬁjff&{tﬁ‘# IR AN (P<0.01) , Yl 4 AEAFERS 2 4EA 26.38+2.68b 10.66+2.02a
#% (P>0.05) . 1 21.99+0.45a 10.57:0.76a
25 MREMBAKNELFER, gEK. RKEZE —— 2 19.68+1.21b 8.96+0.67b
A 4 15.920.32¢ 8.35+0.71bbc
HEE | PEAERMMATER, 2 2 B EERR {#: M H LSD ‘2;1‘7 m&*;j;z;;gitt;f&l:m;uq:mr
o o / e e I M XA FIRZEZER Siidny 2, [[]— A
BOPRRIAEICHR HACEEATAL, RSB 1 (A N R R I AR TP =0.05), TR R i
g1) eV 8 B, ZAEEREAL TR ERTABEER.

EAERKER . RKRESREE VISR 2. e, SHRZEFIPUN 1 CRYD) AABEEDIE 8 P48

BRI (yr) L WZER (o) o MRIREE (ys) SUIBREER (X)) Bdlasr il AT HoCrE a3 AT, F3 A

TR RS (R) WA 3. 38 3 AHSCPEMIAAMITE SRR, SAERRINE 25 | A AR SR 25 R

Bty RN (UIHcR: ) 2 1038 R FUHR G R, AHSEREL RPH9IE5) 0.900 9 LI L, X ARG R 275 |

R RS 3 4R 1 ITIRZERIRIHOR/N (UTHR) MORSRRRE, FhbuBoR (UIHR R ) Bl
3 EFE BEK RKESTRBBHLAER

Tab. 3 Relationship between germination rate, height growth, root length with number of sections from rhizome

S KR % B /em LiESSEFON
JiFER Y= —3.745 8X+100.76 Y=—1.186 8X+25.363 Y ;=—0.348 9X+11.022
R? 0.917 7 09113 0.900 9
3 b5tk
3.1 i

ZACHREMR AR H S0, DRTAE SRR, iR 5 B SO AN E - AFTE , ToEFm DI ZE,
HoHT 2R MR ZER B b R 1, T HORSEHT R #T2F , JETER SR AR AR, BHIR AR A2
BIBEHRZE, 7E FAPEIYM4E 4 H BAagFGH +, AW IENEE FMRREA et 1.

WEFRI KNG R ZFR | WK MRKEZMIFETARR R, ERZEPE R 2w ; 3 &
A1 TTARZEVI 8 HORE B 2 BRI HIUR, WA IR 2555 ) 4.43 5K, 1 ~ 3 AR ZEPPHOT & 27
FAMAEERA N, H AR AR AR R R i g .

3.2 itig

AIRIRLE R I, ZACHRGRZEF TG, Fra e PR ZESR S804 % 1, i HL AR SO ) BRIREY

T 2AEHREHUR S B —BAE | ~ 2 em™®, KEERTLLEE AN REER), ISR AR bIse, I 8
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BUELEEA 0.25 em, BRI RIBVENMRSOIAR >, H23A, MARZEFPUR BRGNP, 1ERZED]
BRER WA, BBCRAIN A YIBRETT %, TR E 2 I 2E R

AR R TR 1 ARG 2 4R I 3 SRR ZER R PRI BT IT . RBLERTR I LI DO, v 2 1
SRR T RNYAE 4 PR L, JOEFRY 2 4RAE I 3 ARARMRZEAE TAMRAE 4 HA IR b BIRR R 2 0)2
SARE, WIRF) 94%Ll . SR TR ZE T AT IR 90% L b, JETRERRY H B R AR
ZRA B HENTRE SRR EREA R E T 56, AR Y BETT, PRI L, RARMARTEAL,
FERGEFHREER IR SR MER R, o, SRR | SEAERRIREE, JOIFRY | AFERHREE, AR Bt
SRR, SO RN R ERA IR, | RN EMREE, JCIRPREEREE . B ABURIEE
BAE, WNT 2 AR 3 FAREMREE, Prel 1 FARHRZEARR IR, EHEEIE R L R A
P, A2 EAERBORTCERN) | AR ZEVERNZE, PR it Se B R 1 AR EARZEOTE R 2 4FAE I 3
AEAEAREE,

[FIRER: 3 AFAERRREE, AUIHURIDI 2 B, 4 B, 8 BMIREALBIZAERRI A R | iR L IRREZ )17
TEGRIRRR, MHAHRRARE (R?>09) o HIEKTRESHMRZETIAERFSE R, IE 1A LB, Fb
WREERIER PN, XU HIRIR 22 2R P s 808 SR I R SRR AR ZEI AR 32 2 vp AR A, TCHARSRIE,
WAL R ERZE I AR R RS, O 2P AU K 1 TR DTER RS, DTSR, FREEa I
BRI, IWAFB TR /D, F7 500 A S RZE B AR RO, BTLL, SEROARDTHRAITT 2 B, 4 B, 8 Bk
BEREEEIR 2R A, IRREZBIMBLARR A

RIGA I, 15 1 VR EEARZEDIR 8 UG, iR 62.07%% 255, e MR ZEL ZRR IBARIEE 91.44%, {HH
FAUHZE 29.37%, WA 100 BAREER R, SSREBUMRZERTLURH 91.44 BRETR, DIk 8 B ZEF i nT LAF
496.56 BRIEI AR, LIEBEIIMEERES & 405 BRER, mIbrT L, RAVKREEDI 8 HOREHE ZAERERIAR, HIit
A3 AR T TRZEAUISAC T o] 25 F H 4.43 fERURTR . PTLL, TEZAERREF AR TR T . g FsREAR
W, RS E SAEERT ORI, nR VIR T E .

ARG A FERE B BRI AR AR . AN FE VIR RIEbR AT 00T, DIHECEI s RGeS i i R
B, (HERPCE TR, RS e s AR E bR, SRECHATEE, ARG R —P .
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