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FEE: LL2012 4E 9— 10 HUEE, I7° 11 HATRMECRAETEWR TN K R BT . A1 17 AR
H Z AL HRE Polygonatum cyrtonema I RATEE, 43 FIHE 2013 4B 2014 4EAY 11 45 RUCEAR 22 ) & F= e fl 2 4
EEE AR, AN FRIERY S AE RS Ja) BAT B 25 R P<0.05 ), SRR In) S0 B ) HAT i P<0.05)
A BEER (P<0.01) , WHTRICHE ., 2B AR . Wi s hhE . W22 w2 r 20 B A,
Pl 2 AERYIEFEZR I8 150%; WL ZRE . Wi T PR RIFHFNE D 2R R R, SHE 8t
30%. WHIERRFPE , WHLE HAE ., Sl TRy 2R ARNR, RS R00h 6.26%, 5.40%, 5.27%.
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Selection of High Yield and Good Quality of Dried Rhizome of Polygonatum cyrtonema

from Different Provenances

JIANG Yan-feng, LIU Yue-jun, PAN Xin-he, XIE Jian-qiu, LAN Yun-long
( Lishui Academy of Forestry of Zhejiang, Lishui 323000, China )

Abstract: Collection of wild Polygonatum cyrtonema resources were carried out in September and October of 2012 from provinces of Zhejiang,
Hubei and Anhui. Rhizomes from 17 provenances were planted in Lishui, Zhejiang province in early November. Harvest of rhizome of P. cyrtonema
from different provenance was implemented in November 2013 and 2014. Results showed that it had obvious difference of yield among provenances,
and significant and extremely significant differences of polysaccharide content among them. Provenances of Zhejiang Qingyuan, Anhui Qingyang,
Zhejiang Liandu, Zhejiang Anji had advantage of high-yield with growth rate of 150% 2 years after plantation. While polysaccharide content was
higher in provenances of Zhejiang Panan, Zhejiang Jingning, Anhui Qingyang, more than 30%. Saponin content was higher in the rhizome from
provenances of Zhejiang Liandu, Zhejiang Qingtian and Zhejiang Jingning, 6.26%, 5.40% and 5.27%. Zhejiang Jingning and Anhui Qingyang had
advantages of higher yield and polysaccharide content.
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BARZEN HIRRAE], 2IFR CKRERET . XSSLERET M CRIBERET , BAAAMUIRIA. (R, . 4R
S0, MY SRR . AR . RIS R SRR, X T RERWARA TR . BN 2R A4 T DURE) (e
RAFEZ) , B “ARBHIEEAI” , F4 S, DIRARERESAICHE. BUREIIIRN, w2
SR INA/NR I R J1, B R G R, BORE RS I R AR R BRI T A
PERPL. 8 (oI ZGR R ) ed, STER0RE . Mgk E0RE . RETRELASSTE SRS w2530 2015 ROHLRE
SRR TR, SRR S HELIIOKEERE (CH06) i, MMEAT 7.0%. ZAEBRTIH 1A
B, BB 2 R HE AR HT AR 22V E AR R AR, AETTIATTHS , MR PR L A& 2RI Rl HAT,
T8 ERORT i BB TR AR, mER R, BEEATTIAZE AR, T AFER TR AR ER, B
PSSR, W ERE 2 I BER TR AT, RIAORIE 5 DRE B B TT R W], SR 250 TR EAMHENN,
PRI R 2R TR, DR ARSI R R AR U IR DR A T o A A, AMEARE R TR, ™

SR T EORE PR T RS A R . ANDTIOE I SRR A AR S IR A TR, TP R BRI
HERITE, AR IRE) S BN SR B SR Rk AR

1 MRS *

1.1 IR

SEI AL T WL AR B K T AR RF I E B A SR B BN L 119°527 E, 28°27 N, {44 100 m, 45°F3)<i 18.3C,
ARIRIRES 42.3°C , ARIREHIE - 7.9°C, AEARBNE 5 600°C ; SPH4E HIR 1 800 h; JEfiiill 250 d5 4FHIEK L 1700
mm, FEAHHEE 75%.
1.2 KsEwret

20124E 910 H, Wk AHNL ., L. B AERERE 17 4 (W 1) , IR, T 11 H97,
BAPPIEIL 120 ~ 150 43, LAk T 250858 2 500 1 ZE0RIME AL, FANIEIFIE 53 FPAE . FIMEETEZ) 20 cm
T, FEIfE, B I 10 ~ 15 cm; S SAERRE, TWIRZ) 10 cm, SEERYERTEE, 8 5E MR —T,
T38E 25 cm, FTPHEAREE 30 cm B)SHEHOEE; JFiE . FEE. FOEFEEGETT, G6 (B MAVUIEHE 125 g,
AYUESRAHS)E, FHETREMEN, FrErs b, BHYCF, Ss—Er.

*1 FREMEBERER

Table 1 Basic information of different provenances

G5 R HER/m ST e v
WHTEHRIX. (ZILD) 250~350 “B1T Phyllostachys heterocycla ‘Pubescens’#27k Cunninghamia WO
! lanceolata YAk
2 WHTHEHE (Z2IQT) 650~700 BATH AR
3 WHTAABHE (ZISY) 480 ~ 660 WA Pinus tabuliformis AZARZFIRACHK T
4 WHTRICE (ZIQY) 490 ~ 580  EBATHK AR:
5 W (ZILQ) 370 ~440  FATHK fan:
6 T2z 8 (ZIPA) 410~500 BATHR. FZARFFRIH T
7 WHTEER (Z1SC) 650 ~800 BATHK EiyaR:
8 W =8 (Z1y) 620~770 FZAK. FFHE Torreya grandis ‘Merrillii’ 1Rk EpAR:
9 BT B (ZIN) 660 ~750 BATH T
10 BT (Z11S) 470~ 560  FATHK YR
11 WHTRAHE (ZITT) 750 ~860  EATHK EiyaR:
12 BT8R (ZIWC) 780~ 850 BT, AZARERAH WY
13 WHTE B (ZICA) 460 ~550  BAT. AZAREFRITAR EigAR:
14 WHT2eH B (ZJAT) 360 ~420  FATHK EiyaR:
15 WTHE R (Z1XC) 680 ~780 i3 Forsythia suspensa J#1 Juniperus formosana ZF#EAHK EpAR:
16 RHHEHE (AHQY) 400 ~500 13EH i pan:
HIALAREET (HBCB) 400 ~ 500  J#4% Vitex negundo var. heterophylla #1#F Lespedeza bicolor %#i#  FRZ1I%E

17 AHk
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1.3 UE5RHF

UV2500 L4h-0] WA NI ( LR = HrEs) ) 5 DK-S24 BRI PEIE/KE AR ( L IRR(E SCm e
FRZSHE] ) 5 AB104-N HLFAT R (HEFFEMERI 208 HigARAR] ) o

D-#iZ6E . R BFHS CREZISEYHISEERT) 5 BEE, JOKSEE. IRERER . DKEEIR . ARk
[EE Nivsapagsy i

2 R *E

21 FENE

HFIRT, PR AEEERE R REYLEEL 3 AFR B BOOME (RILGE ) , B4 30 ¥k, P TARICXIRLL
FEMREII . F 2013 4F 11 H. 2014 4F 11 A aHZECE X T 28, PR BASZERGy, Vgt F25, i
JERRITE
22 ERZBEEENE

HUFARZERS R R 2014 48 11 HECA ZAEE RSP SToe IR, SEAFREREPLIEEL 5k, 60CHET, BIR/INIk
JEIRA, ByiE, i 60 Hif, THREHRETE. BOERKIR 025 g, WERE, MA 80%ZFE 150 mL, E/KIEHN
P 1 h, IR, FRIEH 80% ML EEGE 3 K, MK 10 mL, FFkil LISARE L, hiK 150 mL, #
B IIRETA 1 h, PR, RIS LB HPOKYER 4 IR, IR 10 mL, FIFIRHSTER, Bus, HBEE
250 mL &, NIKBZIEEZR, BN, RAEE—FRRLL LS, e ShE . DIRE (x) Ak
PR, 520 nm EARANRSEEEE y ) PAEPRE IR 28, S 2 HER PR 2Rk y =1.194 9x - 0.012 0,1 = 0.999

(n=6) , ZMFE[EI4 0.0332~0.199 2 mg, BAFREMHRERPIGNERER OS2 h Wiae, EEHRE

5L RSD 4 1.54 %, RUHIAIGEE R IT.
23 REHFMEENE

HUF Z2h0RE S S 2 S B RG] . BB AEE KRR 0.5 g, KE%ARE, MIAHEE 25 mL, 80°C/K#
TIRE 1 h, WUERE. RAF RS- KEEIR - AR @ik, e i a e, LUREE (x) IRELAR, 7E 452 nm
WAL EWSEEEE (y) A sbRea bR 28, S bRl &R R y = 9.718 2x - 0.021 7, r=10.999 (n
=5), ZMEIEER 0.01 ~0.20 mg, AR EMRIERBIGAGERER GG 2 h NERE . KBEIRIEA R RSD
$13.20 %, FUULEHRERERIT. EEMRIGLES RSD 4 4.38%, RIAJFIEEEER T, MIEERIEGRER
24 99.3% ~ 104.1%, RSD 4 1.63%.
2.4 WS

St FH SPSS 17.0 2136475 224947, Duncan FrE M EMI6 0 £ 5 LA MW 455814504

3 EREOM

31 ZHER 17 M AEME~ESHE

B 2 0I5, 17 NARIFEZACENRE, FIAE 2 a MBSP=IREA 90.44% ~ 173.05%, “F-¥H47=28 124.53%,
S 1 adlLL, $RET 81.91 NE AL 17 NS AEEEMIED, Tt 2 a PR E T FIEOMIER 74,
EEURIKICR . ZIQY>ANQY>ZILD>ZJAJ>ZIIY>ZIXC>ZIIN,, 3852520 ZIQY, AHQY, ZJAJ, ZJLD,
5k 1 a MHE, 2R T 113.67, 109.05, 108.85 Fll 102.72 N EA A, S T8I . (E—FhEL LRSI
RIS T, P 2 a YIREHEF= 90%LL |, PR AHEFE 124.33%. FIHE 1 a AREIFPEZIEEE T E
A E#%SR (F=61.58, P=0.000) , FMd 2 a AEFEZACERE T BEAR R ELES; FiE 2 a REFEZEE
KR AR EE S (F=124.12, P=0.000) , Pt 2 a REFHEZAEE R R AREEER.
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Table 2 The annual yield of dried rhizome of P. cyrtonema from different provenances

T i WG & /kg A 1 a FiiE/ke TP 2 a i@ /kg FRAE 1 a BEP=2R/% T 2 a 387P7 R /%
1 ZILD 2.2120.10 3.51£0.10B 5.78+0.18B 58.82 161.54
2 ZJIQT 1.26+0.27 1.71£0.13eDf 2.69+0.11h 3571 113.49
3 ZISY 2.09+0.23 2.94+0.26C 4.39+0.12D 40.67 110.05
4 ZIQY 2.56+0.28 4.08£0.21a 6.99+0.18a 59.38 173.05
5 ZILQ 1.63+0.22 2.23+0.11Deg 3.592£0.05¢ 36.81 120.25
6 ZIPA 1.3620.20 1.7140.30Def 2.59+0.85h 25.74 90.44
7 ZJSC 1.4240.12 1.88+018Def 3.06£0.34gh 32.39 115.49
8 ZIY 2.210.42 3.29+0.15B 5.37£0.13Bc 48.87 142.99
9 ZIIN 1.43+0.10 2.10+0.18Deg 3.3040.09fg 46.85 130.77
10 VAR 1.520.09 2.09+0.10Deg 2.95+0.44gh 3750 94.079
11 ZITT 1.26+0.07 1.79+0.11Def 2.69+0.29h 42.06 113.49
12 ZIWC 1.50+0.21 2.13+0.08Deg 3.1320.17g 42.00 108.67
13 ZICA 1.19+0.20 1.60+0.22Def 2.28+0.33i 3445 91.60
14 ZIAJ 2.26+0.26 3.41£0.16B 5.87+0.13B 50.88 159.73
15 ZIXC 1712031 2.44+0.17Dh 3.98+0.18¢ 42.69 132.75
16 AHQY 2.140.39 3.26+0.14B 5.55+0.36Bc 5504 164.29
17 HBCB 1.25+0.21 1.68+0.18Def 2.43£0.19h 34.40 94.40

T 1.70+0.44 2.43+0.79 3.92+1.46 42.62 124.53

T =PRI R /NG PS5 R R AERT EAR NS 197K FA 5%7KF T 2R B LR

32 17N TEMESZERETE 2 a ZESESHKR
3 8, 17 MR SRS 2B S BT 9.70% ~ 36.32%, F3) 22.21%, KRR ZESEEA D
FAMEEER . SHSERENE ZIPA (36.32%) , 2 FIOEIN 1.64 5, ERZGMIBERN 3.63 5. 17
TR, 20 S BE N PEENA 8 MR, I E EURIKIK A : ZIPA>ZIIN>AHQY>ZIWC>ZICA>ZIIS>ZITT>
HBCB. ZIPA FhEZ B85 H HBCB FhE 13.71%.
%3 FEMESTEERME2a SB5SHSE ( xis, n=3)

Table 3  Content of polysaccharides and saponins in dried rhizome of P. cyrtonema planted 2 years later from different provenances

G Feh ZHE% BiF/% s Feh ZHE/% BH/%
1 ZILD 9.70+0.29 g 6.26+0.46 a 10 VAR 23.91+1.24 cd 3.71£0.38 de
2 ZJQT 10.44+0.61 g 5.40+0.04 b 11 ZJTT 22.67+0.97 de 4.70+0.14 ¢
3 ZISY 15.36+1.08 3.19+0.28 fg 12 ZIWC 29.99+1.59 b 3.43+0.19 ef
4 7J1QY 21.05£0.23 ¢ 3.20+0.16 fg 13 ZJCA 25.48+0.80 ¢ 2.7240.07 hi
5 ZILQ 21.07+1.24 ¢ 4.05+0.17d 14 ZJA] 21.42+0.99 ¢ 4.66+0.04 ¢
6 ZIPA 36.32+1.42a 2.4140.13 i 15 7JXC 21.77+0.89 ¢ 3.81£0.38 de
7 7JSC 14.32+0.71 f 4.13£0.07d 16 AHQY 30.23+1.15b 2.40+0.02 i
8 VAN 21.21+0.44 ¢ 2.7140.04 hi 17 HBCB 22.61+1.23 de 2.8040.20ghi
9 ZJIN 30.07£0.30 b 5.27+0.21 b P 2221 3.77

VE: [ BUBTE AN NG SOL TR T B D 5% B KT

33 17T M FEMESHEBME 2 a EESENESLE

3 R, 17 APNEZAEERE R 2 a RS RITEEIY 2.40% ~ 6.26%, F14 3.77%, &RpiEE) R
SEHAREINREEER ZILD RN BH S BE 17 MR, 8 6.26%, S i RA o AHQY FhF( 2.40% )
I ZIPA PR (2.41% ) o 17 AF0JE, RS EE T FHEMFIEES 8 A, MEENREKIK A : ZILD>ZIQT>ZIIN>
ZITT>ZJAJ>ZISC>ZILQ>ZIXC.
34 AT RMEZEERBEETN

B AR EFREZAE R R & B 5 R & B TS TS, y=-0.090 4x +5.822 1 (R*=0.3203) ,
FHZ AR Z SR B B R BN TR, RIHSIERRR S IX 2 RAR T2
e PFREXELIHRS S IRhIIME AR R SRR B IR S TehReE 5 1R . B AR AR U R AT, R
AR ZAERRE, ER RIS P E PP PR bR, B TIELL <17 FoR, R PIE
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Table 4 Comprehensive evaluation on P. cyrtonema from different provenances

i —— _ BRI
PR H i it
1 ZJLD 1 0 1 2
2 ZJQT 0 0 1 1
3 ZJSY 0 0 0 0
4 ZJQY 1 0 0 1
5 ZJLQ 0 0 1 1
6 ZIPA 0 1 0 1
7 ZJSC 0 0 1 1
8 yALN¢ 1 0 0 1
9 ZJIN 1 1 1 3
10 VAN 0 1 0 1
11 ZJTT 0 1 1 2
12 ZJWC 0 1 0 1
13 ZICA 0 1 0 1
14 ZJA) 1 0 1 2
15 ZJXC 1 0 1 2
16 AHQY 1 1 0 2
17 HBCB 0 1 0 1
H U EECFE, (07 AREETHE.

CEATER. ZBE. BT 3 WUBFREF TN ZIN AR PR, HEHESE 30.07% . B S E 5.07%. P
2 a¥47P R 140.5% , 4 17 ADNFRYE o — o0 Al 17 & WO EE R PR ; 255 2 WA= & 2 BRI TR :
ZIIN F1 AHQY MR MK, 2B BRABET=R 050 30.07%, 140.5%F1 30.23%, 164.5%; LIEATHFEHREEFTIE
s FEEEIE 150%A FE =R R MYEA 4 4, 20318 ZIQY (173.1%) , AHQY (164.5% ) , ZILD (161.7%) , ZJAJ
(159.8% ) ; ZZHEES R 30%ALTRNER 3 4, 2334 ZIPA(36.32% ), ZJIN(30.07% ), AHQY (30.23% ) ;
BAFES B S%ALTRNER 34, 48k ZILD (626%) , ZIQT (540%) , ZIIN (527%) .

4 HipHiatw

17 DN ZAEERERIIEF L 2 a FERRB RIS, Horh, PR E R IR A T, P
2 a BJRERIF= 90%LL b, FXIH 124.33%, HEPERET 150%8FEA 4 4 RIS ARG R AGE 2 9
1 ZERYHE T 2P SR 2 a SCIF= BB R AR B ; DI S AL B R AR A P2 e R vp B R Pl e
R PR B AE, PEAARAE, FRERE RS R . SRR M 28 S & S%EE KPR
5, MRS EREFE SR 25%0 I, RPEESIEEENTERER, HEIOEE 2R R
EHFTAFE, B EH =R, BRI A T, S RESRIE; R AR
FEET RS, I AR RS A P R e R R RE (R ) MR, SRR ) B R
#E5% (P<0.05) , 17 MFER, BHFSEET 5% ERA 3 4 MRESEY, BEZENEESELD
FH TR KR (P<0.05) , RPSIEEREHXPIZARES S B ENFIEELRS, 5L MR SRk
B TEEZIEES T Rk =23/~ (ZIQY, AHQY, ZILD) . ZBEEr=8 (ZIPA, ZJIN,
AHQY ) | BHFF/=R (ZILD ) LR AT, nIVERIK X A o B0 ShvRhascre R i) i L .
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