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Abstract; In order to fully understand differences in seedling growth, photosynthetic physiology and
height growth thythm of each family of Taxus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et
Nan Li from different locations, taking two-year-old container seedlings of 20 families from Fenyi of
Jiangxi (FY), Longquan of Zhejiang (1LQ), Jian’ ou of Fujian (JO) and Mingxi of Fujian (MX) as
research objects, height and ground diameter of seedlings, and net photosynthetic rate and chlorophyll
content in leaf were compared, and Logistic fitting regression analysis on height growth of each family was
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carried out and fitting curve parameters and height growth rhythm parameters were calculated and
analyzed. On this basis, correlation among different indexes was analyzed and cluster analysis of 20
families tested was carried out. The results show that there is no significant difference in height, ground
diameter, chlorophyll content and net photosynthetic rate of T. wallichiana var. mairei among different
locations, but there are extremely significant differences in those indexes among different families
(P<0.01). The maximum values of height, ground diameter, net photosynthetic rate (Pn) and contents
of chlorophyll a (Chla) , chlorophyll 6 (Chlb) and total chlorophyll ( Chl) of each family are higher than
their minimum values by 52.99% , 29.63% , 115.65% , 39.81% , 30.95% and 37.24%, respectively.
Height growth of four locations all appear obvious “S-shape” The maximum values of the
maximum growth rate (MGR) , linear growth rate (LGR) , total linear growth ( TLG) and linear growth
duration (LGD) of each family are higher than their minimum values by 60.00% , 61.54% , 63.73%

and 22.73% , respectively. From the beginning (¢,) and final (#,) days of linear growth, fast growing

curve.

stage of each family is from middle or later May to early August. There are extremely significantly positive
correlations of seedling height with indexes of MGR, TLG, LGR, ground diameter, Pn, Chlb and Chl, et
al, and significantly positive correlation with Chla, while there are significantly positive correlations of
ground diameter with indexes of MGR, TLG, LGR, Pn and Chlb, et al, but there is no significant
correlation of both height and ground diameter with LGD. The cluster analysis result shows that
at Euclidean distance of 10, 20 families tested are divided into four types, in which, seedling growth of
6 families of the IV type is the best and their growth potential is the highest. It is suggested that genetic
variance of each family of T. wallichiana var. mairei from different locations is rich, and its height and
ground diameter growth are mainly affected by growth rate. Overall, growth potential of seedlings of
family LQO9, LQ11, FY21, FY26, MX12 and MXI18 is higher, so they can be used as superior family of

T. wallichiana var. mairei for spreading.

Key words: Taxus wallichiana var. mairei ( Lemée et H. Lév.) L. K. Fu et Nan Li; height growth
thythm; photosynthetic physiology; Logistic fitting regression analysis; correlation analysis; cluster
analysis
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Table 1 Comparison on height and ground diameter of seedlings, net photosynthetic rate and chlorophyll content in leaf of each family of Taxus
wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et Nan Li from different locations (X+SD)"

RERY ¥R/ em HA%/ mm

Family Height Ground diameter Pn/pmol - m™? - s7' Chla/mg - g Chlb/mg + g7 Chl/mg + g™ Chla/Chlb
FY02 59.20+10.01gh  7.14%0.84cdef 2.29+0.02f 1.21+0. 15cdefg  0.47+0.05cdefgh  1.68+0.20cdef  2.58+0.07abede
FY17 57.93+9.50ghi 6.94x1. 13cdef 1.97+0.01i 1.22+0. 10abedef 0.48+0.03bedefg  1.70+0. 13bedef  2.51+0. 07bedef
FY21 73.47+9.34bed  8.05%0.72a 2.69+0.01d 1.37+0.03abc  0.55+0.02a 1.92+0.05ab 2.48+0.05def
FY23 53.14%5.66i 6.69+0. 60fgh 1.57+0. 04k 1.03+0.04h 0.42+0.01gh 1.45+0.05¢ 2.45+0.08ef
FY26 73.53+11.13bed  7.54x1.06abe 2.18+0.02g 1.25+0.08bedef  0.52+0.03abe 1.77+0. 10abede  2.40+0. 06f
LQO02 53.90+10.37hi  6.30+0.89gh 1.80+0. 04 1.08+0.09gh 0.44+0. 05efgh 1.52+0. 13fg 2.45+0.07ef
LQO3 77.60+8.42abc  7.23+0. 80cdef 1.98+0. 051 1.18+0.07defgh 0.45+0.03defgh  1.62+0.11defg  2.63+0.04abc
LQO5 66.30+8.51f 7.12+0. 82cdef 2.23+0.01fg 1.44+0.06a 0.54+0.01ab 1.99+0.07a 2.66+0.07a
LQO09 69.43+11.18def  7.53+0.91abc 2.53+0.00e 1.17+0.02efgh  0.52+0.03abc 1.69+0.04cdef  2.26+0.08g
LQ11 81.30+8.40a 6.84x1. 11defg 2.55+0.06e 1.34+0. 10abed  0.54+0.06ab 1.88+0.16abc  2.46+0. 14ef
JO12 60.50+11.30g 6.21+1.04h 1.63+0. 06k 1. 13+0. 04{gh 0.43+0.01{gh 1.57+0.05efg 2.61+0.05abed
JO13 63.90+9.471g 7.18+1.31cdef 2.04+0.01hi 1.32+0.06abcde  0.50+0.03abede  1.82+0.09abed  2.63+0.05ab
JO14 63.87+8.73fg 6.73+1.25efgh 2.25+0.03fg 1.18+0.20defgh  0.47+0.06cdefgh  1.64+0.26defg  2.52+0. 10bedef
Jo17 72.40+9.32cde  7.40%1.20bcd 2.98+0.01b 1.05+0.03h 0.42+0.03gh 1.46+0.06g 2.52+0. 10bcdef
J022 67.03x11.11ef  6.71x0.96fgh 3.17+0. 12a 1.28+0.07bcdef  0.50+0.04abcdef 1.78+0. 11abede 2.59+0.09abede
MX07 67.30+9.08ef 7.02+£0.92cdef 2.08+0.04h 1.27+0.01bedef  0.51+0. 02abed 1.78+0.02abcde 2.49+0. 08cdef
MX12 79.87+9.71a 7.95+1.02ab 2.88+0.06¢ 1.34+0.06abed  0.54+0.03ab 1.88+0.09abc  2.46+0.02ef
MX18 78.40+15.91ab  7.23x1.31cdef 3.02+0.06b 1.40+0.07ab 0.55+0.03a 1.95+0. 10a 2.53+0. 03bcdef
MX20 63.80+10.45fg  6.9420. 84cdef 1.47+0.011 1.29+0. 05abedef 0.52+0.02abe 1.81+0.07abed  2.50+0. 05bedef
MX21 59.40+5.35¢gh 7.34£0.79cde 1.60+0. 03k 1.08+0. 10gh 0.44+0.03fgh 1.51+0. 13fg 2.46+0.08ef

U Pn. E6EH % Net photosynthetic rate; Chla 442 o 275 Content of chlorophyll a; Chlb; H-4# 2 b 4 Content of chlorophyll b; Chl. IS U S
Z i Content of total chlorophyll; Chla/Chlb . M4t 2 o 544 b 198 & {8 Content ratio of chlorophyll a to chlorophyll b. 3 ARE NG
FHRFRRZER B3 (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05).

DFY. TP Fenyi of Jiangxi; 1LQ: WiVl JE % Longquan of Zhejiang; JO: HHEFEERN Jian’ ou of Fujian; MX: AR Mingxi of Fujian.
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Table 2 Result of nested variance analysis on height and ground diameter of seedlings, net photosynthetic rate and chlorophyll content in leaf of
each family of Taxus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et Nan Li from different locations'’

ek FEHIE 8RR Indexes among locations FEHINFEFR  Indexes within locations Hlix Random error
Index ¥95 MS BB df  FA Fvalue 3997 MS BB df  F A Fvalue 507 MS A df
H 1 477. 664 3 0. 646 2 289. 144 16 23. 6033 96.987 580
GD 7.060 3 1.077 6.553 16 6.629:: 0.989 580
Pn 0.208 3 0.229 0.906 16 489. 811 %= 0.002 40
Chla 0.019 3 0.402 0.047 16 6. 6883k 0.007 40
Chlb 0.007 3 1.015 0. 006 16 5. 660 0.001 40
Chl 0.047 3 0.547 0.086 16 6. 4563 0.013 40
Chla/Chlb 0.027 3 1.043 0.025 16 4.807 0.005 40

DH. #R% Height; GD: Hif% Ground diameter; Pn: 64 R Net photosynthetic rate; Chla: M4%2 a & Content of chlorophyll a; Chlb; -4t
Z b % Content of chlorophyll b; Chl; EH-4¢ZE & Content of total chlorophyll; Chla/Chlb: M4EZK o 5MH4FE b 1975 & LIH Content ratio of

chlorophyll @ to chlorophyll b. =% ; P<0.01.

x3 AREFHMEAALELERZYERSERNBSHESE
Table 3 Parameters of fitting curve of height growth of seedlings of
each family of Taxus wallichiana var. mairei ( Lemée et H. Lév.) L.
K. Fu et Nan Li from different locations

F R Familyl) k a b R?

FY02 40.788 16.040 0.035 0.995
FY26 54.353 19.723 0.032 0.994
FY21 54.424 17.883 0.031 0.996
FY23 39.385 16. 189 0.033 0.992
FY17 37.148 18.969 0.034 0.996
YA Average 45.220 17.761 0.033 0.995
LOQ11 60. 828 15.373 0.032 0.995
LQ09 52.706 15.535 0.031 0.994
LQO3 54.596 24.010 0.035 0.995
LQO2 37.972 18.649 0.031 0.996
LQO5 47.860 17.054 0.032 0.996
PI{E Average 50.792 18.124 0.032 0.995
Jo12 48.369 11.305 0.029 0.990
Jo17 48.525 19. 448 0.033 0.996
J022 47.147 19.770 0.033 0.997
Jo13 49.741 12.590 0.029 0.992
Jol4 47.038 12.817 0.029 0.993
PI{E Average 48.164 15.186 0.031 0.994
MX18 55.342 19.797 0.033 0.993
MX07 49.257 19.344 0.033 0.994
MXI2 58.782 13.435 0.029 0.993
MX20 44460 26.813 0.032 0.997
MX21 47.342 13.489 0.035 0.994
PI{E Average 51.037 18.576 0.032 0.994
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HRKEHEI 4 A 10 B IFIETHE Growth time is accounted from April 10.

1 FAEFHEHLEZYERSERKB Logistic 3l & 4

Fig. 1 Logistic fitting curves of height growth of seedlings of Taxus
wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et Nan Li from
different locations

2.2.2 HaAEKTELAKSN AFEFHRE A5
EARRZGEREERKTTERSHILE 4,

SRR AHHL 4 DT HIR T LG 20 MK &R
BIGIE R S AR KRS 2R ER, R RAERK
AR (MGR) (VA KA (LGR) (LA K iR
(1)) HMAERAW (1) SMAERK DR (TLG) Mt
A K RF L BRI (LGD) 43 51 79 0.30 ~0.48 em - d7' |
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Table 4 Parameters of height growth rhythm of seedlings of each family of Taxus wallichiana var. mairei ( Lemée et H. Lév.) L. K. Fu et Nan

Li from different locations'’

%’%2)2) MGR/cm - d7! LGR/cm - d7! t,/d 1,/d TLG/cm LGD/d
Family

FY02 0.36 0.31 41.7 117.1 23.55 75.4
FY17 0.32 0.28 47.3 123.9 21.45 76.6
FY21 0.42 0.37 50.6 135.7 31.42 85.1
FY23 0.32 0.28 45.1 126. 1 22.74 81.0
FY26 0.43 0.38 52.6 135.9 31.38 83.3
YIH Average 0.37 0.32 47.5 127.7 26.11 80.3
L.Q02 0.30 0.26 51.4 135.4 21.92 84.1
LQO3 0.48 0.42 52.9 127.6 31.52 74.8
LQO5 0.38 0.33 47.7 130.5 27.63 82.8
LQ09 0.40 0.35 46.4 132.2 30.43 85.8
LQI11 0.48 0.42 44.8 128.3 35.12 83.4
YIH Average 0.41 0.36 48.6 130.8 29.32 82.2
Jo12 0.35 0.31 38.2 128.9 27.93 90.7
Jo13 0.36 0.32 42.0 132.9 28.72 90.9
Jol4 0.34 0.30 43.0 134.8 27.16 91.8
Jo17 0.40 0.35 50. 1 130.0 28.02 79.9
Jo22 0.39 0.34 50.4 130.0 27.22 79.6
¥I{E Average 0.37 0.32 44.7 131.3 27.81 86.6
MX07 0.40 0.35 50.4 131.0 28.44 80.6
MX12 0.43 0.37 44.1 134.8 33.94 90.7
MX18 0.46 0.40 50.5 130.2 31.95 79.7
MX20 0.36 0.31 61.6 144.0 25.67 82.3
MX21 0.41 0.36 37.1 113.2 27.33 76. 1
¥I{E Average 0.41 0.36 48.7 130.6 29.47 81.9

Y MGR. KK # % The maximum growth rate; LGR: LR VR K R Linear growth rate; ¢, : 2 K 4R The beginning day of linear growth;
b, MR K& The final day of linear growth; TLG. Z&VEAE K B & Total linear growth; LGD . £tk K342 [A] Linear growth duration.
2 y g 5 g 5 g

DFY. VTP 5H Fenyi of Jiangxi; LQ: Wil g 5% Longquan of Zhejiang; JO: HE R Jian’ ou of Fujian; MX: TR Mingxi of Fujian.

2.3 YEMRSERTESE EKERMMHFTS
KA EBISFREIRFE K S T

M A G R R E KRS Ytk
FHAR T F oA i R I 4 2 5 A DG 40 B
RWES,

FH G 43 B 285 SR 3R W, 4 1 i g K A K
(MGR) SEMAK R (TLG) Ltk KR (LGR)

FkRE (H) ¥y 24 W3 EAMH L (P<0.01), 5tz
(GD) ¥tEH (Pn) A4 E b & ik (Chlb) ¥ 52
A SE(P<0.05) ;TLG 5 LGR H F1 Chlb Y5 4%
BFEIEAL, 5 GD Pn 4K o & (Chla) FLET
LRF i (Chl) 358 38 IEAH O ; R A KRR it (]
(LGD) 5845 h a1 0 i AH G LGR 5 H 24
Z IFMX, 56D PafIChb R BEEME HE
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Table 5 Correlation coefficients among height growth rhythm parameters, height and ground diameter of seedlings, net photosynthetic rate and
chlorophyll content in leaf of Taxus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et Nan Li

ok ZAEFRIAIAYFHE R EL  Correlation coefficient among different indexes

Index MGR TLG LGD LGR H GD Pn Chla Chlb Chla/Chlb Chl
MGR 1.000

TLG 0. 890 1.000

LGD -0.182 0.283 1.000

LGR 1. 0003 0.890#x —0.182 1.000

H 0. 905 0. 926 0.083 0. 905 1.000

GD 0.554% 0. 548 -0.032 0.554x 0. 585 1.000

Pn 0.489:x 0.514 0.043 0.489: 0.661#x  0.455% 1.000

Chla 0.412 0.500: 0.176 0.412 0.542% 0.365 0.416 1.000

Chlb 0.469:* 0. 585 0.221 0.469x= 0.606%x  0.493%* 0.458* 0.921 % 1.000

Chla/Chlb -0.072 -0.136 -0.092 -0.072 -0.080 -0.290 -0.057 0.264 -0.130 1.000

Chl 0.435 0.533: 0.192 0.435 0.569:*x  0.408 0.435 0.994#x  0.959+x  0.156 1.000

D MGR . F KA K H AR The maximum growth rate; TLG; ZEPE/E K Bift Total linear growth; LD ZiMEA K FHLERTIA] Linear growth duration; LGR:
LA K MR Linear growth rate; H: R Height; GD: H14% Ground diameter; Pn: 643 % Net photosynthetic rate; Chla: M2 o i
Content of chlorophyll a; Chlb; M4t 2 b 1% Content of chlorophyll b; Chla/Chlb. M4 2 o 5452 b & HE Content ratio of chlorophyll a
to chlorophyll 4; Chl. B E A H Content of total chlorophyll. * . P<0.05; #** . P<0.01.

GD .Pn. Chlb 1 Chla/Chlb ¥ 24k B EFEAH X, 5
Chle % B FIEAS;GD 5 Pn, LA & Chlb 5 GD Hl Pn
I R % IEAH ¢ Chla 5 Chlb LA & Chl 5 Chla
Chlb ¥ 21 0 EIEAH X,

2.4 ARAFMEAFAEEERRNBEIH

R TR EG HE B X AS [] 7= i g 40 042 20 K &R
TR A5 R ILE 2,

HE 2 A DUAE . ZERRIGHE 5 10 Ab, iR Y 20
MET L GHER RGN 4 ADKR Hd 5 124
5 FY23 LQ02 . JO12 Fil JO14 4 AR Z 4 1254
$5 JO17 . MX21 A1 LQO3 I 3 MFH R 5 M KA fE
FY02 .FY17 .LQ05 . JO13 ,JO22 \MX07 F1 MX20 37 4
FE BNV B4 LQ09  LQ11 FY21  FY26 MX12 #I
MX18 6 MHEFR,

TR TLLRAZ 3R 4 A28 RUGE 2 40 10 bk v
M MR A KT ERSE T RO G R R
TR A L SR ILE 6,

CEA WA IR EN L | REANE a5 24
B K 22, AR RRAE X4 /N FEF A, e R AR K DR
(MGR) EVEE KM (LGR) MM K S (TLG)
PRI, OF B 5 oG G 3R (Po) FIRHSR R Bl
AEXTEAR ; 575 1 2R K R IR 7 4L R 4l A KT
H MGR 1 LGR ¥J%5 =, Pn 55 &5, 1 M4 38 &5 i )
BN R AN TG 2aihd Kz, 1
MGR i M2 AP 4 A X 55 55, (H I 4R R & i H)

B B IVER R L G A4 i A Ko, O
/= MR MGR LGR | TLG .Pn FIM 2 28 & ¥ e .

FY23
LQO2
jo12
jo14
jo17
MX21
LQO03
FY02
FY17
LQO5
JO13
MX07
MX20
J022
FY26
LQ09
FY21
MX12
LQ11
MX18

51

I

I

1]

1]

i 1 1 1
10 15 20 25
FREKEE S Euclidean distance

<
W

FY: YI.PY 5> 'H Fenyi of Jiangxi; LQ: #i7lJ¢ R Longquan of Zhejiang;
JO; #EAHERR Jian’ ou of Fujian; MX; #&&IIE Mingxi of Fujian.

B2 AEFHEFIESERRZNREE
Fig. 2 Dendrogram of each family of Taxus wallichiana var. mairei
(Lemée et H. Lév.) L. K. Fu et Nan Li from different locations
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Table 6 Comparison on height, ground diameter and part height growth rhythm parameters of seedlings and photosynthetic physiological
indexes in leaf of four type families of Taxus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et Nan Li from different locations'’
E i fri/mg - ¢! Content
T H/ecm  GD/mm MGR/em - d™'  LGR/em - d™'  TLG/ecm  LGD/d  Pn/pmol » m™2 -+ 57! Chla/Chlb
ype Chla Chlb Chl
1 57.85 6.48 0.33 0.29 24.94 86.90 1.81 1.11 0.44 1.55 2.51
I} 69.8 7.32 0.43 0.38 28.96 76.93 2.19 1.10 0.43 1.53 2.54
I 63.64 7.01 0.37 0.32 26.10 81.17 2.18 1.29 0.50 1.79 2.57
v 76.00 7.52 0.44 0.38 32.37 84.67 2.64 1.31 0.54 1.85 2.43

DH; 7% Height; GD: 142 Ground diameter; MGR; & K/E K ## The maximum growth rate; LGR; Z&PE/E K #F Linear growth rate; TLG: £&1%
A K B Total linear growth; LGD. £k 1Az K 4% L1} [A] Linear growth duration; Pn; #5545 3 % Net photosynthetic rate; Chla: M 4¢3 o
Chlorophyll a; Chlb. 42 b Chlorophyll b; Chl. B4 2 Total chlorophyll; Chla/Chlb . MatE o S5 E b 895 L Content ratio of

chlorophyll a to chlorophyll b.

3 it Aesb

S I MROAR S A 2 R O B
ANRIMERAR S AE R IR MR FROKF 22 B0k, A0F
FEH AN 7 M B 5 21 T AZ 4% 5 38 40 1 YRR v R 3
MR RO A AR A R AT 2
5, JF HAS R AR AE [A] — 7™ H 9 [F] 58 3 ] 26 S 4 ik
F L MAEA R P Hb (B W TE 35 25 5 . X — PR A RS
Fe H A AR 0 <« B O 40 T A AR K AR S 7 7=
B3R BT 9 245 R W I AN T] 0 5k PT g | T AR
WFFE 80 K 2% 7 HL I R R BCR X B0 AR SE X
RET MM KR, MKER ( Quercus acutissima
Carruth.) " 1 75 2% 4 ( Cyclocarya paliurus ( Batal.)
Wjinsk.] " Ay F AR AR 5 32 ZORIE T FHR N TR R
], AR 4518 51X — S5 .

AR S E KR R B UIASC B E &
FERMRAE BN 24 B P& FOCIE R AR A [
— NN R 5 R ML RS 7 41 G AZ IO & 3R A A
ETE 52 s b =R =B N W FANGR 2 & Xy
LM R LR, BT A SRR FHE o
Sz b i E s ER R 2.5 2247, T FHAEAR I ()
HIEME 3.0 24 HE AU A S
B E D) AR . AR ORI ST 45 R0 WoR 2L T A2 A
)3 F A KRAERAMOAEE th 270 Rt e g 4
TAZH B A TR SR B 25 10 38 PR G

AT R Logistic $4 101I5 73 A v % AN [a] 77
P T LL A& R R S A KT A T LG A0 BT, 46
WL HRE AR RIS B I FF A AR R
— R O L O AL A IS A K B B
(R 4) 2 5 A A s a2 8 A Ba), TEiLiy

BooNy SR AT R SRR AR 5, B S S it 3 7K A
FH 45487 B It AN (BB D 400 1 32 3] ) I 38 AR B2 i
HARREAS 1 4 1 1Y AR R RCRIR B R R . My 4L A
BRABNAERKER(MGR) Lt K#EF(LGR) Al
LMK B (TLG) W B KAE B /ME 3 i 247
it 60% , I Hy™ [ Wi e S8 A g IR I ey 40042
4T MGR 1 LGR Y457 Petterle %57 I Ay Hiy 3
A7 B B R R 2 A ) T EAE AR, BRI TR A Y
BT, SR Wi e SR RN AR A IR ) R
AP AP T RE S M AL A AR

RV AT 2 R R T 4L 542 TLG 5 MGR
F LGR M 5t 25 TEAR G, 5 M A K AP Z2mTH] (LGD ) TG
B ARG, AR R T A A B Rk e AR K i R
FARKHE, 54K I, X —WF5E 45 R 5k
PESEUY G KR (Schima superba Gardn. et Champ.) Bk
AR TR AR DG S 45 SR AL, O G 3 FE (Pn)
5 MGR 1 LGR 58 1EAH G Ui & EHRE S A
ROt T LA R AR K R bR (H) 52
(GDYPU K =& 5 TLG .MGR LGR .Pn FIN 4 & b &
A 0 S O I IE AR G W DR T AL G AS A
PR o R H A A K TR B e T LA K 48 N LGD
5 GD 2 A IC T LU 2t A K A 2L i [B] 5 KA
FITFE T ELGAZ A AR I AR

REEE R R L2040 K R W5 K
4 AL LIS IV R R M4l i bk s A A 2R K
JFHH LGR MGR TLG .Pn FIM-2 2R & ¥, B
AR IR AR T T A O O % e DT AL R A Y
6 MURKFR, 735007 H L e R 12K & LQO9 Fi
LQIL = AYLPU 4 H AR &R FY21 F1 FY26 J2 7™ H 4
HINRM R R MX12 F1 MX18, Jf H, fEEBE R R AT
AU N e T R A KR
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