178—183 ok ¥ R #5184 43 W
2009 4F: 6 1 ACTA PRATACULTURAE SINICA Vol. 18.No. 3

EHAEMFREDEREL FHEFR

aAKRLEREY CHREL AR, B E

L H AR K2R A B Ol 220 7300705 2. H Al K24 A fin B 2 B R Bt Ol 2290 730070)

T2 - 2 H N AL B DR 1) = AR A I BRI R L TR AL R RS AT TT A — BU AR R L T AESE 10 RIT IR id i & W
I AR TR T L 5 7K R 28 38, X il 7 3R 3 28 SO R AR R AT R A, B T O HL AR T R M 1 SR Wi R A1 B
BARMAG . S5 RFLW , = A 0f KOs Tk 6 S AR T A6 5 36 d 1k B 05 K, B JE A T 1 B2 30 A B & K OF .
THEAR B RS R 555 Logistic J5 &, IRIGIATEAE G 13~36 d, JEHR A R 2P — 18 — e — 1", A
R L 2 WA o APRLIBE ACHE R BERE R RN, S R i S N R, B PR VR R MR ZFIE AL S 36
d NEERES B B EFR S 2R ER HEMETEYEREFEMC. M S KEE2BFAML. RS
SR T B I R B L T I T 3 2 TR R T DR R I K I PR A T A A bR A B X R T A 2 R B
Wi o SR MO B AEAE T 46~52 d(7 A A B0 T8 K F 12% ~16 00, Z5FF i A Al 22 0 Dy fe £

SESEAA RO AR I e 2R 5 SR Y

B 43S :S567.901;Q945. 35 Xk tRIRAD : A XEHS:1004-5759(2009)03-0178-06

KRB EREALG 2R SRR 2SS R (FEU) K 0. 050, B H R & &3k 0. 6%, 5 A& (Panax gin-
seng ) M T (Aconitum carmichaeli) F1E\H (Rehmannia glutionosa) FEFR AP 2540 K& W7, 2 K # (Rheum
palmatum) J B R} 244 15 MR EAAE Y, 3 25 R B B2 AR E O A ZE MRS TR, Ei R
W E R (R, tanguticum) K E (R, of ficinale) § 24 S B0 2 A b 24 ¥ (1 JEUAE 4 » 2 LA T 8 10 4R %
MRZEAZY By KB 3 B A W 43 A A R R e, B A ROR o F OCO BURR R AT AR . S R R
(Rhein) . K # Z (Emodin) ., K # B (Chrysophanol) . £ 25 K # & (Aloe-emodin) . K # Z /I fitk (Physcion) . & 15 H
(Sennoside) %5 (Tannin) 25, A WG ICT ATRALEL 0 KO 385 1 b 2 hag .

FEF L A ORBE R 7 T A T U VR U )1 A e S L e R A e ep DU AL B A A R
B TR R RS T R R N AR A AR AR 2 2 000 hm? ), BRI R HE FE DL AD - EER L R TR
iR A . E R T R R R A T BT b Y B ) 2 R A RN R A OGN e R K A
N R FE R P AR B & 3 L BGE R AFIREAE 15~20 C, J@ IR & 28 BURP 5001 0 22 R AR AE T AR B () 56 1 i
b A R B TR A R B R IR R R B R F B A A . M IR AR BIF 9T 3R W OR [n] 7  i  n
RV AR DR R 24 R R S 1 A WL 25 TN 0 ) BRI A A 25 S e 2 R R SE R RE RO
TR T A T O B R B 0 I RO W AR TR ) S R 2R SRR L 4 Nk 95. T Y0 94. 006 HAth R OK B Y A= T
T35 R 2 AR IEAPRAF — B i B AR N R BB R B B R R (GAD VB R (KT) L 6- R &
FEWENS (6-BA) 3 R HE F it KB R0 & L L 50 X10° o/ L B9ah 2 (KT RUR Btk & 20 R B0 I 1804,
IR B SENTHR R A O B i DL SR R Y M SR AL T R AR . SR 2 DR R SR TS —
B s 25 HATH VR P A% G0 07 1500 A T« 3 ORI o i 2 26 5. VA8 1D PN A0 X0 A 400 ol 94 2 ) 285 B9 A0 5 TR AT 408 3
TR JEHR F2 0 KA IR UK EY L NN E K (Zea mays) ¥4 i AT A Logistic fi4k .
o H 5 P R R R AR OG5 T R AR S e [ A DGR A R A I T B A O R T A
REEASCY . A A X F R E RN IR R B BE ST o 20 LA L DR e R R R T R AR R A A
Ko Ho e 28 i i R R MWF Y B BB R X, AT o GAP & (25 4 8098 A A= 77 38 ) 3 o i 57 Fh SR WAORR E 42

xR H 59 :2008-12-10; gk ol H #: 2009-01-15
AW H . EHR T — R SR H (2007BAIZ7B02-04) FH 48 BHE 26T H (2GS042-A43-013-06) % B ,
VEH RIS A4 K (1982-) . B, Half s i AL FE 3+ . E-mail: siou8165@163. com
* WIFEH . E-mail: cygex@yahoo. com. cn



518 B 3 AL 237 2009 4F 179

HESS FH AR A .
1 #Rt5AEE
1.1 HEERXSHEMNT

AR R H B AL E 58 S 025 SR FfoR 1) = 4F A 2 I R R AR L 2008 AE T REAEITE R — K (5 H 19 HD
PRI AL — B MR AR L . FFAEZE 10 K CREWIH H /N8 ) FF 46 B KR 8 (15.: 000 B v 1 R WS R+
Al 3 WAERG 3 d R L R 2GR 5 d oRIR L R EE 3 IR, BRI #2 DU 43 35 BURE 1 000 7 TR &) R T i fef
HAGCHEHER TR TE, EL 3 W KA 7 EF LUSEE TR 5 H. 28 E S 0k
D2 FFRL T ) B AR R i

FERLHE IR B (g/d » TR = U5 IR TR T3 — Bk TR T30 /2 YOHBORE 1] B K £
BKE (%) =100 X (ff & — T8 /ff &
JE K B 2 (00 /) = CRTIR & 7K i — G IR B K D /2 IR IBURE AH BR K 5K

1.2 #AFAFRE

WA R BsF TR MR 3 BN AN Rl AL BT & 2. AR 3 RE R R EE 50 R+ il AE 20 C
N LAGER AT o S BEARAE P b 46 36 KRR 0 R B h 1 & 2E 3 (4 d Bl & 28 B0 AR+ 500 7 4y
HO R R 2R3 (10 d FpF & 80 A A5 B o b . R THE R 2R R4k

REIRE GI= > (Gt/Dt)

K Gt N RK B R ZER, Dt W% L R 28 KRB
1.3 HEHH

IR B s R ] SPSS 11,5 34 Excel 4387 il 18l . 15 56 ARG Excel /5 Bl x AR TR E () B IF 465 K
(o) Bl A Logistic & (y=K/A+e"""), P K B TR EWBE.AB W HFRSH.A WK E
ESH.B HAERKERSH € [10.611  BIHIZ FfE ] BT LIS v =In((K—3y) /) K= (3 (31 +y3)
— 23135330/ (V= 31 ys) s 31 s yo o s A R SR ] B I 4B JE KB o X TR LA = A B'=B].# Logistic ik
FR y=K/A+e" ") MEfi h HE I y'=A"+B'x R FESH (A B RJGRKH Logistic RS (K.,
AL B) SR J5 45 BRI NG 1E 1 ] ) 80 0 1 3 Aol G SRS A v DA L 5 R [ R i R T R R SR IR e B B (R
1D

F1 EMAEFNTHNESHFEERYES Logistic FTENERSHREBEAR
Table 1 The filling parameters and their estimated formulas based on Logistic equation fitting

1 000—grain dry weight with days following blossom in R. palmatum

3% 2% Filling parameters 8283 Estimated formula 3% 2% Filling parameters %233 Estimated formula
THE 9 Ty Ve 2 0y T[] n=[A—In(2+1.732)]/(—B) T B 5 TR T,= 1,—0
Maximum filling starting time(d) The start-filling duration (d)
THE S v WA 5 SR (1] 6=[A+In(2+1.732)]/(—B) THE SR PRI I 4 2 KA Ty=1—1,
Maximum filling finishing time(d) The fast-filling duration (d)
IR 2 1) 1= —(4.595 12+A)/B U 352 2 6 B 5 KK Ts=15—1
Filling terminating time(d) The slow-filling duration (d)
I R e R ) 3% i (1] Tu= —A/B{#} g4t Inflexion) PPN $uEs Vu=—BK/A
The time of maximum filling rate (d) Maximum filling rate (g/d)
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Fig.2 Changes of the grain filling rate (FR) and the mean filling

rate (MFR) in thousand seeds of R. palmatum
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R2 EMXRENNTERRESAERRHYES Logistic FRMHBETHERSH
Table 2 The estimation of filling parameters based on Logistic equation fitting

1 000-grain dry weight with filling duration in R. palmatum

Logistic 5 Equation: y=K/(1-+eA )
WE 3% 28 Filling parameters
A=2.7955;B=—0.114 7; K=10. 627 8;R?=0.936 7* *

HESE m g AR I [E] £ Maximum filling starting time (d) 13
THE 3 135 W 25 R ] 2, Maximum filling finishing time (d) 36
HE I 253 t5 Filling terminating time (d) 64
e K HE S AR F) 3K [ T The time of maximum filling rate (d) 24
TS B W 4R 28 KB T The start-filling duration (d) 13
HE S PR B35 52 KB T The fast-filling duration (d) 23
VI B BB 52 KL T The slow-filling duration (d) 28
B K 3 % V Max Maximum filling rate (g/d) 0.436 0

2.2 FRARKBMAFAFRAEALEHETHRARENGX A

VE AN T 30 SR WA 1y - R A B R ] R B L A R 2R3 R F R R R IR B Bl 25 5 (3R 3) . fFRL
T 1 Wil 4 VI S S R a0, P R 2R R ZE RN R SRR RO B E IR L AE IS A 36 K (6 H 24 HO SR R
RPN R ZERE B8 B B KA Z 5 30 8 R R AR R 2R R B AN 35 L T R 2R AR BT B B 3% (P<<0. 01) . &FF
1E)5 56 d(7 J 14 H) FREEIEIG 26 d A4 1Ko KR BRI EEE S 10 d 2247, IR 55 46 K (7
H 4 BOSRUCI DT & 258 Z IR WA TR T R 22 SRR B B E KT, MM REHEE D,
¥R fiF T 15V 5 S B R A 583 60 A OG (P<Z0. 05) T AT AL T F 5 3 2R 4R 252 1 [ S Al 35 1B AH G (P<<0. 01, T
WL T RIE SRS ) 38 5 R 7 R ZE 3 R ZE RN R SRR R R R IR A DG (P<C0. 01) . AFRL KI5 & 2 R
N 25 345 2 I B 25 A 56 (P<C0. 05) L I 5 & 25 418 B 57 A DG 55 R H oK 1K 31 1 287K
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Table 3 Germinative characteristic of R. palmatum seeds in different harvest time

SRIACPN SR 7] R R RATRE
Days after blossom(d) Harvest date (4£— J — H Year-month-day)  Germination power (%)  Germination percent (%) Germination index

10 2008-05-29 0.67 gE 0.67 gG 0.08 hH
13 2008-06-01 7.33 {E 8.00 fF 1. 38 gG
16 2008-06-04 36.67 eD 50.67 eE 6.37 [F
21 2008-06-09 76.67 dC 85.33 dD 17.00 eE
26 2008-06-14 85.33 cB 93.33 cC 18.97 ¢dCD
31 2008-06-19 89. 33 bcAB 94. 67 beBC 20.41 bAB
36 2008-06-24 96. 00 aA 98. 00 abABC 21.39 aA
41 2008-06-29 95. 33 aA 98. 00 abABC 20. 03 bBC
46 2008-07-04 94. 00 abA 100. 00 aA 19. 82 becBCD
51 2008-07-09 94. 00 abA 96. 67 abcABC 20. 15 bBC
56 2008-07-14 92.67 abAB 99. 33 aAB 18.67 dD
61 2008-07-19 94. 67 abA 99. 33 aAB 18.77 dD

WA R K S F R 2R 22 5k B 3 (P<<0. 0D, RN F 8RR 25 573 3 (P<C0. 05)
Note: Different capital letter means significant difference at 0. 01 level (P<C0.01); different small letter means significant difference at 0. 05 level

(P<C0.05).
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Table 4 The relationship of substance cumulation in grains to the seed germination of R. palmatum

SN Tk b TR T H Bk E it K 3 3 R LS R
Factor 1 000-grain 1 000-grain Water content Dehydrate Germination  Germination  Germination
FW DW rate power rate Index

T T 1 000-grain dry weight —0.505

2 7K B Water content 0. 806" * —0.894*

Jii 7Kk 3% % Dehydrate rate —0.425 0.635" —0. 568

K 2% Germination power —0.122 0.870* * —0.631" 0.547

K 23 Germination rate —0.091 0.845* " —0.608" 0.530 0.994 " *

K 24580 Germination Index —0.048 0.825** —0.561 0.520 0.993** 0.984* *

HE S Fp 22 ) Filling duration —0. 644~ 0.975** —0.963" "~ 0.581" 0.796" * 0.771" 0.740" *

Heow v Fm P<0.01 KEMX; « Fa P<0.05 KFEMER=12,df=10),

Note: * % show relationship significant at the level of 0.01; * show relationship significant at the level of 0. 05.
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Studies on filling dynamic and germination characteristics of Rheum palmatum seeds
SHI You-tai', CHEN Yuan', GUO Feng-xia®’, LIU Ya-ya', TU Cai-yun'
(1. College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China; 2. College

of Life Science, Gansu Agricultural University, Lanzhou 730070, China)
Abstract: Cards were hung as a flower sign in triennium Rheum palmatum plants cultivated in Li county of
Gansu during blossom. The 1 000-grain weight, water content and seed germination in the plants were meas-
ured in period time after 10 d following the blossom day. Filling dynamic and germination characteristics of R.
palmatum seeds were studied in order to provide theoretic basis for its seed standard production. The results
showed that the 1 000-grain fresh weight increased and got at the highest value on the 36th day following blos-
som, and then rapidly decreased to the level near its dry weight, which fitted to Logistic equation with a rapid
increase during 13— 36 d after blossom. The grain filling rate showed ‘fast-slow-fast-slow’ pattern and went to
bottom two times because of raining. The grains dehydrated grown fast with filling duration prolong and the
water content decreased to the end. The seed germination vigor, germination rate and germination index were
significantly improved with filling duration prolong within 36 d after blossom but showed difference further
long, which were positively and significantly related with grain dry weight while negatively and significantly re-
lated with water concentration. All above revealed that the seed filling is affected by weather. The fast de-
hydrating rate in seeds is an important indication for seed maturation and the maturity affects its seed germina-
tion quality. The best harvest time should be during 46—52 d following blossom (at the beginning of July) dur-
ing which the water content in the seeds should be 12% —16% with still non-perishing stems.

Key words: Rheum palmatum ; seed filling; germination characteristic; harvest time



