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. NIRZR M A ZE AR (Tutcheria kweichowensis Chang et Y. K. Li) Ut T4 K A i S5 A, R B0 4= 9 S48 A A0 5k
75 SRR R R R K AR AT TR A SRR, SN AR 0 TRLE | ARV EKE S5 0.92 kg
66.17%- 11.75%, W/KF i mE ik 15.62%. KIINEGE Bk A ARIERR D RARTT 30, FUIEZRE AR 25°C . HIXHEE 80%H)
TBIPERHR 40 d 24, Fh iR A5 80%Lh £, ghiit 5 1 ERIZE KATEERBUA 8- -1, 5-9 A NE K&, X
— AT . MR A KB B 4R 65.48%. 42.02%. MRABANTE A KA, SREUM Bk & s, 38 I o H ]
ERIAK, JESE L, R m AR B AR R B R L

KR SUNAZEAR: FFs BR: WG i
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Studies on Seed Germination Characteristics and Seedling Growth of
Tutcheria kweichowensis Chang et Y. K. Li

. . -1 . 2 - =%

LU Xiao-mei!, LIU Hai-yan?, ZOU Tian-cai’

(1. College of Forestry, Guizhou University, Guiyang 550025, China; 2. Guizhou Botanical Garden, Guiyang 550004, China; 3. Guizhou Academy of Sciences,
Guiyang 550001, China)

Abstract: In order to understand the seed characteristics and the rhythm of seedling breeding of Tutcheria
kweichowensis, the biological characteristics, including seed thousand grain weight, viability, water content and
water absorption, the germination rate of seeds under different storage methods, the annual growth rhythm of
seedlings were studied. The results showed that the thousand grain weight, viability and water content of seeds
were 0.920 kg, 66.17% and 11.75%, respectively, and the maximum water absorption was up to 15.62%. Low
temperature wet sand storage could be used for long-term storage, while short-term accelerating germination was
suitable for wet sand storage at 25°C, relative humidity 80% for 40 days, seed germination rate could reach more
than 80%. The annual growth rhythm of the seedlings was “slow-fast-slow”. The active growth period was from
May to September, the seedling growth in height and ground diameter accounted for 65.48% and 42.02% of the
year, respectively. Therefore, according to the growth characteristics, it would have great significance to improve
the seedling quality and production efficiency by adopting different seedling measures in different growth stages,
strengthening field management and the supply of water and fertilizer.

Key words: Tutcheria kweichowensis; Seed; Germination; Storage; Seedling
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5 R BRI AR K R AR B SR 4%
A IE R RRAE S i, B4 B AR AR R R AN [R] I 3
() AR 5 R e T R e B OR AR A R B E E
1882 4, {8 [E R 14 3 2% 5 v 1 (J. von Julius von
Sachs) il | A K2 -tR-12 e, AN 148
AARRAKS R AR, ARV, 4
KRIARAK G, s E N2 e T YA
KATRE AT .

M ZE A (Tutcheria kweichowensis Chang et .
K. Li) A2 Ra A R /A AL 1 28 = N)P,
AT BTN 7K T B T B4 S A F R 900~1200 m
FR) s S iy TR AS AR, 2 1983 fE gk ik &
KEEEIR ER KRR MEE e, was
AR, BEEM, MBEILR, REESEEM. B
#*ZW. VE. VC %, MBI KFHME. (HHT
HERETHERC, VIFEUE 2R, BRGNS
JRIFMRE I, FPEEREERZ) 2 10 m><10 m~300 m %
100 m, HFEEEET BCMAHERKR, SR
A Meta-FiiE A S M MW E .

ERRIRET, IMAEARGE LR, 1A
5 HA R FERRRER 1, 97 R R AE, 217 s 48, Ak
NEEAhE L, AR EERE o, SE <5
AL T e <20%, HAAZERE I CCEE
B, R EORAER. B RS A AR
BEMEMPBURE . PR S HECAALE ., MR
W SR AT, TR S M A B AR T 5 K
PR e AR IR TE > . ARG IS R SN A
AR TRE, TG SKE. WKFREEA
AR AT E , RS RIE B T 20T ATk
ATH RS, e LA R . AR K
AR, TR PP AR T B E A R0, 18
NI R R R A E AR, A ARG A
BRSO A AR M IR R R AR -

1 PRI ¥

1.1 FFRES AR IR

2015 4 11 A, fESIMAFRKTTE T LA A
(28°27' N 105°59' E)WI/KHE L (bt &A1,
WL UVEREQ 5 2 9)IRE 6 MAFEHY, Wk
514 650 m. 750 m. 849 m. 915 m. 920 m A1 926 m.
AFEHIE 8 MFEJT, BTN 10 mx10 m,
MRS HIE L 5 AR 20~30 em B IEAT

Kb o WEPFRFIIFERT 7 30~40 m, B4 10~20 4,
FEAFEHCREE DTN A EAM T 20 kg, FHFEZEN
AT AL BRI, B ERRLAE . PP REH
Ja& Hh O By R E 2R S, AR 18°C L
90%. [%7K & 1200~1300 mm. H & %£) 1000 h,
T3 pH 5~6. FPFaf R E HIRIIE AL WA
e 5V U 1 2 RS PR 5 B T S O R M 4 )
It(26°34" N, 106°42" E)i#t47, 4k 1210~1411 m,
PSR 14°C L 1B 80%. &K EZ) 1400 mm. H
TR $Z) 1174 he W50 3 T N T & M T R AN
TR AA TR AR T2, IS BT ARG |
pH 5.6, =547 35cm.

1.2 JFi

FFTRE MR [ P 0 1 7 s L HY
100 WifRE, 8 NEL, THHEFFTREH,

PPN BENLEER T 500, 3N EE,
T TTC Heta gl i HoAs /13,

MFEKE  EDUS R TR, R
I(10040.1) g, 3AMEE, il ARIERM N E
T 72K &, B 7K B = [(My - My)/My] %100%: M,
BT RIAD TR, Mo AT R R TR

FFBOKE  TARIEREHCREM 7, EH
TEMRECR SRR IFRF- 30 RL, & 3 NEE, K
FH PR B L 58 Fh 1 IR OK 3 o TRK R =[(W—W)/
W] x100%. HH1, Wy AR IRKE R E, W 9Fh
TR K HT T

FFEIR  TAOIRSREHCRER T, EEUE
REERS KPR A7, R B TEREVDiR
(FERARSE 60%0) A il fif ek 77 =gk A7 il 5e, IR
SEM R TR RGO S 50 R, 3AER.

b1 R DAAHRTRE 800%3% 1) 2 AR
Wy, FEIE X BT, 1EIR 25 CHEIRAE T 20 R 10 dy
20d. 30d. 40d, BEJETER—HEHFATHTITK
I

BMEL B LT 52 HE AR
3:2 MEFUHREE®EN 715 RIE WL A
Fi, T 2015 4E 11 A 16 HE A 1125 SR 1E
JFLN, 7RG 1.0~1.5 om T, RS E,
& 5 22 1 A7 el P A e A B, SRR K L PR
it BAE, &S 2 oE e R i, W
SN E KDL

HARKBRE  Logistic 2% H TRk
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R YA KRB R, Ry, Y=K/(1+
e DY, srh. YO EBAEKE, K, KA
R EERBT AR KR, as b AR E 20T, fRiE
TN A BRI A KT FE A BT T AR TRt d) 7
Hi(H, cm)fiHs2(D, cm), FIF SPSS13.0 #ft4l
AATLERI R RN Logistic L& . X
t 3K I S HOF 4 dy/dt?=0, BIEIRARAEK K EHE
FEBROAEIT ) t 2, Bl t=a/b, tJymiifi, "R
BT HAR I

1.3 HIEE

SIS KA ) SPSS 21.0 B A HEAT 44T, B
A Excel B tE .

2 ¢E RS

2.1 BB EARF T HIZERMAEY) AL
XA TR MR AR ) Bt AT AT~ B TR E

NG SOKERHTIE (K 1), FREW, My T
FLEFEE N 092 kg, FIFRITHRIE., 3G, &
IK BRI T =T, R SR K S R
IR TRER AN 927.11 g, A& T, S/KEW
R, 43 71.0%. 12.15%, W4k 5 e i L 3L TS
2 SFEHL AR R E /N, H917.059, AiE 7.
EoKEMERAN, RN 63.0%. 11.27%; &7,
HYa . LR R TR E N E R AR, H
5K e 2 7 23 (P<0.01). 6 MFF
) B A0 O 2 R (P<0.01), FIIME R
66.17%; /KIS, . &1 3 MREHLFh &
KEEFALEZE, FVAMIUVERE 3 AN R
KEZRBAEE, #r 3 M-S KES
J& 3/, H5JE 3 ML AR B R (P<
0.01). StINATZE AT T-1E 0~4 h IR /K PR3 i,
4~20 h /KRS ARFFIEEIG I, 20~28 h IRK#
2218, 28~34 h Wi/KZiLF] 15.64%, BT FeRE
(H 2).

1000
Aa Bb Ce Ce Ce Ce 100
} T T T T T
- - + - 1 1
800 { 50
Aa
LB B e 1 %
T--mT - Ccd (4 -
- =
= "L-----T z B
B 600 {60 & E
L ey O
&z iH g
& E TR Thousand grain weight 1 50 fl E
= &b 1 2
oy i A% J) Viability =z
2 400 1 40 ;: <
é “““““““““ 7K i Water content =
g
B 1 30 =
200 f { 2
Aa Aa Aa Bb Bb Bb
x T T 0
0 0

650 750 849

915 920 926

ik Altitude (m)

E 1 SUMAEARR T TR ., BTG ). &K SRR n=3; ARIVNGRIKRE FHE55 513078 22 53 1 3 (P < 0.05) FiAk . % (P <0.01),

Fig. 1 Relationship between thousand grain weight, viability, water content of Tutcheria kweichowensis seeds and altitude. n=3; Different small and capital

letters indicate significant difference at 0.05 and 0.01 levels, respectively.

2.2 ANRE5ETT 20t 5 M A EAT T8 & R
SRR AR T AT 6 N, M

SHHACROL (R 1) 5 RAERHT, AR AT 5

A AT T 0 A IR B0k B B 2 K. b

JERAAL BRI 2F 2 s 78.33%, FEERVD AL R 1)K
2F N 55.67%, IR AERRIIRN T L BOR K EE . Bt
MO EARA W RH AR A G, RIDRARAF
(AL b TS RAFAE B35 22 52 (3R 2), £ — 2 IS
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Iz 7K % Water absorption (%)

2 4 6 8

10 12 14 16 18 20 22 24 26 28 30 32 34

A (E] Time (h)

2 SN AR IOK R AL

Fig. 2 Change in water absorption rate of Tutcheria kweichowensis seeds

R 1 W7 SR BN AT AR T BT A R

Table 1 Effect of storage methods on germination of Tutcheria kweichowensis seeds

I 7738 Storage method

FiF K& 2ZE% Germination rate (%)

FhF K 2% Germination energy (%)

{BYPJEF Layered wet sand storage
1EEk 705 Wet sand storage in flowerpot

H IR fi#7K Room temperature storage

78.33+1.33Aa 65.00+2.31Aa
55.67 +3.53Bb 48.67+2.67Bb
4.6740.67Cc 0.67 +0.67Cc

[R5 B Ja AN R /N5 RO S 563 93 3 2R 22 57 48 35 (P<0.05) ATl 2 2% (P<0.01). F3& .

Data followed different small and capital letters within column indicate significant difference at 0.05 and 0.01 levels, respectively. The same is following

Tables.

2 E RN (A0 5N A AR 71 R B R2 M
Table 2 Effect of stratification time on germination of Tutcheria kweicho-

wensis seeds

AN ] RIFE (%) TR (%)
Stratification days Germination rate Germination energy
40 80.00+2.60Aa 67.00+1.12Aa
30 55.00 +3.46Bb 49.00+2.91Bb
20 38.67+1.16Cc 34.00+1.16Cc
10 35.67 +0.67Dd 27.45+1.16Dd
0 6.67 +0.67Ee 2.67+0.67Ee

[AIVE FE (40 d)PY, SRR [ElBRAG , & 28 MR ZE St
B, B, ArREER A, A RERE R E &
WK, AR B AR BB 26 AF T, IR AR
JEAE 40 d LL L, TORATR TR T sE AR B S 2 F
RIFH R BIRP TR 2F A

2.3 BMABRGHIELKNE
BN EARF TR A, BREITME

HEYIEFEBEEE 146, NE 3 A, 1EEES
BIE 1651 cm. #EKEN 1242 cm, HiER
0.257 cm. {#EKEH0.142 cm. 2hEE3I H 1 H
(105 d)-6 H 1 H (197 d), F A=K il 27 2%,
AR /N 6 H 1 H-9 H 16 H(304 d) i sk
W, BlEE R, WAEKEE6 H1H-8H 1
H (258 d) 2 RFLeit KR, i K{E N 2.78 cm. £
8 H1H-9H 16 HZ#k/N, 9 H 16 H-10 H 16
H (334 d) i mE Kt & SGE T Fre, @K EIRH
WNe #hHfE3 H1H-5H 1H®66 d), iz
FAEKEMGE T PR, BiEE D 5HL1H-9
H 1 H(@289d), #zEKnth, BHlEER, 1§44
K875 H1H-7H 16 H(242 d) 2 Rr o Kk,
B RME N 0.025em. 7£7 H 16 H -9 H 1 HZE#
/N, 9 H 1 H-10 A 16 H(334 dybfia A K i 2T
PR, BAEKEZREEDN, BRI 10 H 16 H, £k
HER M T AR K.
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£ =i Height of scedling D = & —e— i £ Diameter of seedlin =
f’ﬂ 16 1 a2k | Net growth 25 5 2 - & 0.025 i
= = 0.25 =
= 14t s 5 =]
E 203 % 0020 %
212t g 2 &
s 1.5 5 © 020 0.015 ©
= 10 Z B z
= o0 2 i
£ 8¢ 101.& £ o015 0010 %
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Fig. 3 Annual dynamics on height and diameter growth of Tutcheria kweichowensis

2.4 HiE. HZH Logistic A

PR 5% M A5 8 A 7 A A K 2 b BT 7 ) e )
(t, d). H=i(H, cm)AH4Z(D, cm), A SPSS 13.0
AR A2 Logistic 75 R4 N : H=27.455/(1+
300670013 'p2-0 950, P=0.0001<0.001; D=0.391/
(1+e1944-0008y R2-0 963, P=0.0001<0.001.

T e PR I8 45K 282 d, HBAZ (3 £ 243 d,
Hx R HBSR A8 H26 H57 H 17 H, HiaEm
S A AR (T G 39 d, 25 AR IR A4 SRR
B Logistic [5] V577 F2 5 S . 8] 522 6% & 3 A1 5%
(P<0.001), 481 Logistic Bz 5 FEk &5 A
SR S AR A K R R A E Y

2.5 K BRIy
K HA Fe B il 3R 381000 B M A 2B AR 40 I )k

R 3 DU EARYE — 4 NI AR 13 2

Table 3 Growth stage division of Tutcheria kweichowensis seedlings

0
S bd b b
DY AN DN PN QYN N QYN NOR/Y N
CECAU A U A A S q}aq/\s/@/
H #] Date (M-D)

m R AEK RS KEEITE T RE S
(F 3). BT A ZEAL T —F A KA AT I 73 N
HE. KA. EREN. ARG 4 R
W A AR R RS IR 4 M H L X
— WA R AERKE SN 25.38%
45.92%, 5t B H T e R AR AR KR ROR, T
HpAKERTHES. AKW0E S, i
(PIFF ST (A i A, R AT s Hh AR i
AKEREEBA, 2albSEKER 6.78%F
4.28%. KB R, AR ERKER KR,
I S AEK B 65.48%. 42.02%. 4K S IR
B MR RRRAE R B, BAERKERAD, o
A SAKER 2.36%F 7.78%. HULAIED, 5
PNAZEAR LA AR K 5 B4 v 78 A K A 3R
AR R

A i #1E H #(M-D) REL HEKRE (em) HERKFE (%)

Growth stage Date from start to end Days Net growth Growth rate
e HH Y Seedling 11-16~03-16 120 419 25.38
Height AR Early growth 03-17~06-01 77 112 6.78
K Active growth 06-02~09-16 107 10.81 65.48
KA Late growth 09-17~10-16 30 0.39 2.36
iz HH Y Seedling 11-16~03-16 120 0.118 4592
Base diameter /- kg3 Early growth 03-17~05-01 46 0.011 4.28
K Active growth 05-02~08-16 107 0.108 42.02
AR AW Late growth 08-17~10-16 61 0.02 7.78

3.1 AENEREEXNFFRE R m
R E AR R R, R
FHHHR R, HOBIR . IR, KSERE T

AZES, RWREMEYII TSR R E K
HAESHT, SAETRERIFARIGLE, T
xS, PR ) R AR (AR SR
FLAN [ B8y 2 A DX sl A 35 AR ] T A 7 S AR
AP A KA AR BE AR A P TR S 10 4



%644

EVGEAEAE: UM AT T BT R4 S Al A KRBT 559

BRI ST A R, 52T B8 5 S0P R 18t
F AP i KA g B B 1 A 2 AT
SR SR IV T 1, A e S
RN TOR S I o aa- WN L e I B W 1P e 4 A
S MY EATIBh A KR, JElR T4
S b R R 1) 2 S 1T 3 BRI
(5] (R A 2 AR R, St TR R TR KR A
HEHF B ED 2 L

SN EARF T TRIE N 920.14 g, J&
FRbA T, Bl AR, 5% & (Camellia)
TR T—FERBOR R A7 SR e P, SR %
KT R RS S 7KEN 11.75%, {5 H I /K ]k 5|
15.62%, WK PHEsE, 1M AE R RO AR AT R A
BRI HKS GIHAETRW . FFEE . SKER
BE R T RN, SR E A AR — 8, X
K5 DRI H v P AN [) 5 1 s EURT LV B AR A A K
BEAS, HEYCEAERZREH, E5EdR %z
KN E TRV R A R kb, s TR
A BRI AT BN AR T TR
B, KR ISR R R R A AR
MEIE AP S AESHFEAERNS R, W
AT, AEYI A G5 % Il o TR () T v i sk
ANERL TR A R A KB A R P T T 48 R,
X EFE S T AR A K R B R B T AR A
FhF IS RE R B, SN A EAR 71
PHRAFAE 5 DL AR I = G K, R T
PR FEXR BN A AR T A SR R BOR
(RIFEM, Tt BH D P A BB A [0 25 S A TG A 45 R
¥, TEUEE MRS AR A, X0 T R S
FEARRIFNG EH M MR AR5

3.2 T 5 SRR T B K R IR e

FINA AR PR RIR, KHEA
FLOL B, R BE IR AT AR R <6.67%. |
R RO B M AR T IR RIS, EEM R
i R AR T RE A e B IR R . B
FEIEH REfE M TR AE IR, MR KEAFY)
i, AEATSERFRGEEAT LU A BRI, T AR R
WK A= A AN RS, semdh 7 A% 7.
RS K AR, ATRE S EUM 1 s, EEEN
TR TR KL B S R A R R R, AT
WA BACHRE BIBIR . DA REW SN AR
Py A23% 1 32 SR BRIRIECR, TR,

P RN R . fEHRIRETN, Fh1E 10-11
ARG, BTAFSMGELETE, FrRkEkFER
i, ARERBIREE, B THZE, KEMTHE KK
SR P B B R e S R A AR,
SIS, B AR R B R A RN SR
T, XAEFECT BRI S M A AR IR
> LT RE IS5

AT R LI, WX oo A AT T
B R IS 240 TR BR B35 /KT 1R VD EAAER )
AR EIS 78.33%, fE—JE NI [A] N (40 d), JZAAN
R, ACF AR F AR, Bk, FhyRE
Kig, KA GHOR AR YD BV T, 3 2F
EECRHTEER 25°C, MXHRE 80%iRybH ZEAN
40 d, DAPRBERDF (A2 B3] 80%LA E, X0
Pk SR IR B SR A R A EE SN .

3.3 SRR ERE R AL AR A ™ BN

“ 18 A Bl - L A AR K- AR IR 2 S M R
gy f-P-t AR AR T, SRR 11 A BEEE
(¥ 3 HAZE I, 5-9 H 2RER A K, 10-12
JIHE AR o A2 ORAR AT 18] 5 1
e 2t v AR Pk e o, 7 2% 15 WA Sl 1010 4 i A
et MR AR, R ORRR AR E A RS bR A
FORIE o v A Rt R R AN AT 52 11 ) =384
3 A SN A SRR H v, R A, 1
e MR A EBOR, il T (] By 51 RH 3t
DAL TIE 4T, ARG, PRI R N Bg A4 2
Wk, W T A A B A AR R, B4l
HWIE PRGNS X — I I B R RIS
BNRE G, WA, w250, (e m 2
. ERE R, A HE R AR
BHEAIE, (2B MRALRK, NEKSEWTT
Bt 3-5 HREIARKAKAY, M E.
R RERUN, BARERBIM, JFEET 1~2 KA
Hi. 5-9 H @A A K I i, RS Al 4L
K, @AEKERK, 2MARKERE, WX —
B iR R Tt i, iR AE 25°C A4,
BRI RS AU . AHXTE BELERFLE 80%, Hril
EE T UM AR AR R B AERAER, X
O R E PR TR A RIS S, it e SR
ME, FEAEHER, AmBRE, DLECKREMIR EE AR
AKE. 9-11 Am. A KEENERKEN],
ARERKEEEIT U2 T, AR d 32— B i
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