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WE. adASRITH A ER Torreya grandis Medkager K P AT R B, ALK R E AT A ey
E5 T, A A R B A FHE Torreya grandis ‘Merrillii” 42 #0 X B | IR AR A kAR X MK 09 B 7|

HREW, OMtker b Zrbifdker B K, TR KRESMEA 212 em (K 1.53~3.20 cm), "t A L EHELH 0.32 em
(X 0.28~0.39 cm), *TEHIEH 0.23 mm (X1 0.17~0.32 mm); HEHRLHIZYMAA 0.79 cm (Z & 0.49~1.32 cm),

A 042 em (E 48 032~0.54 cm), HMFLRETHMEHS 119 g (E18 0.33~2.66 g), LM EIHMEA 0.170 ¢
(0.151~0.548 o), *FT A B AR LG Z M ABE RO EF A%, AP RHBAETHEFRERK, £ 552%; *th
TR EF R, ALK 8.83%; QMMIT LM ZRE T L4 A 16-18 B, R F £ 4k o) #3045 10 0 1 A £
H1RAMER, THRABKRE TR FAFRE HA o ZE SREMAEREU G ER, ORBERE AEHN 22~
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Trait variations of male Torreya grandis trees
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Abstract: Variation in traits associated with male trees of Torreya grandis were studied using a survey of leaf
length, width, and thickness; size of staminate strobilus; pollen weight; and flowering time. A scanning
electron microscope (SEM) was used to observe pollen grains and a pollination test with pollen from different 3
locations and 2 individual male trees of the same location was conducted in T. grandis ‘Merrillii’ that is the only
female cultivar of T. grandis. Results showed that for male trees on the average, leaf length was 2.12 cm
(ranging from 1.53 to 3.20 cm), width was 0.32 ¢m (0.28-0.39 ¢m), and thickness was 0.23 mm (0.17-0.32
mm) with the length longer than that of leaves from female trees (1.1-2.5 ¢m); for staminate strobilus, length
was 0.79 cm (ranging from 0.49-1.32 cm), width was 0.42 cm (0.32-0.54 cm), and weight was 1.19 ¢
(0.33-2.66 g); and pollen weight was 0.170 g (ranging from 0.151-0.548 g). For leaf and staminate strobilus
characteristics, CVs (coefficients of variation) varied from 55.3% for pollen weight to 8.8% for leaf width.
Male trees mainly started flowering from the 16th to the 18th of April with a 1-week difference between one
another in flowering time. Also, pollen was ball-shaped with a diameter of 22-26 pwm. No differences were
found in pollen morphology among different origins or individuals located in the same area. Finally, pollen of

different origins had a strong effect (P=0.016) on the young fruit-setting percentage of T. grandis ‘Merrillii’.
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Thus, differences in flowering time, especially selecting those late in flowering, could be used to select male
trees when establishing a T. grandis ‘Merrillii’ plantation, and the fruit-set indicated a potential for selection of

T. grandis male, elite individuals. [Ch, 2 fig. 4 tab. 27 ref.]
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HER Torreya grandis & T 2L GAZF Taxaceae HEWE Torreya, MEMES#R, WlElkk, KIRIrA0 TILI
FIER . WRUL ., fREEJLES . VLVUILER . B AR IR U R AR L B M AA R A, P R FAR T, grandis
‘Merrillii EAER b0 R 722 57 2 AU 28 To b SEOE 3% & T i e — 00 R an A, Hofh r 2 b EE S TR Z —,
M T A HERG = 2 5E O, VRN R AT R Z —, 244 MW B 90 2 46 th7E A G B AE
M A ) E R R S AR R AR ARG BEOR T TorE B BRSO B B Ak o 1 4
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—UERESE , BRI, MEPEREA B IR | 7 i DA SRS ol SR AR A7 B 53 S5 R SR R PA R ) 4 47 AR 3¢
K257 FAAEA WO & e 2R, bR Z —SeZg MR R | Fb 7 i B 3k 21 g8 3 77
HIE 8 D0 Ak 16177 RHEARS M T S ok 10 AR e o R 35t A% 2 PR AR T R B DTk, 2 O TR M A AR ) B 5 0 e A
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W MERR LR | A HEHT S RO AR AR I B AN 2R O B —E A

1 MHETE

1.1 RHHA

2009 4 4 H RIS FHERS i R HEERAE . SRAFE XA T WiV v B 5l i s A AL, 29°117~30°
02'N, 118°20'~119°20'E; 4K %10 560 m; F-F-3EA 17.8 C, Fum il iR-13.3 °C, 4 fix
R 40.7 °C; AERROK N 14257 mm, IZ X BHER HERR O A B B, HZ BT, JEA L
TEPAIRAS , TR, 7E Y MR A7 b ER AL TF AL 0

AEAIE A LI FH AR R WV A8 I 8 T i LR O A | P B I BEURIE A | T N T, 2
Pyl gs A AL A R AWV R T | e A e B, SR RIS RAE, WY AE 50~80 a ] (1 HIEA HERK
12 Ak
1.2.1 R#EF BEEMIE 30~50 a, TLRIPAGMEAE P ED L, ARKEE, KES—, TR HRFE
(AR HERE M BEARR , JE 60 Bk, B4 . RAEEIHT 40 Bk ik 25 A= 76 B A R KB e &, ik i
HSEIA), WA HEERACY 1 ARG, REE 15 AN HE, BT R O RS o MG
1.2.2 chAMRRE BEICOR/NE— /N, A SRS R L2 5 B/, A3l e i i
(W Fr e ekl ) Bt e JEEEE (5 /Nt SR EE 348 ), Ik i e B P, SR R AR B (M S/ ) |
PR 2 | R R Pearson FHICTE 5K,
1.2.3 MEsfprRegnl 2 FENLER 15 ERAE, FWEAR R RO E A Bk g e | B IE Rk, 1T
BRAETE AR B (MR ) . R B TIRIRAC L, Frey s )E (2 d), BHRBRIET LR I FR i, 28
JEIFR R R OB 3R (%)= (AE K I i /3R AE 5 ) x 100,
1.24 FFIER I WL I SRS D REA KR 1 BRAE LG AL 7]
1.2.5 fetrwsedads i R BB (7 2% RS XL30-ESEM ) M4 AN [] b 5 R 4 (W HE R ALY TE 2
1.2.6 A A X 2010 4 4 A1 A) 78 W7 VL8 I 22 17 8 B 0F A8 S AN K19 7 e Bk Ol X6 A R
THEAE I B PR AU 4%, B48 36 -, DItk hEE, HE 3K, 201044 J1 17-25 H, 7
WL RN T | G2 T B A RAE 3 AR R TT B O MERS HEAEAS , 3 SRR G5 . 25 D9 I G 1 1 A6 3 2
HRRIEE , JFIA TR E T 4 COKFAIRAE . 4 HIK (4 H 29 H )48 K8 TR (32407 52 R R ) 1955 3
K, PEFITIFRMRALS, St e s H B EREMAN , JF kB HmmRALE, 2d 5 ERN T/’
Bk 5 dIak4s, 2 AESiHaRE, iR R,
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2 EXREA

21 HEHRMHAERHOETR

MG EE (R D) AT LA . MEREERR I 7 4 98 JRIFFAE— 2 5, Hdh ik K&K 3.20
em, e 1.53 em, KM RGN FKER 2 5, F¥HN 212 em; BFEEPTE 0.28~0.39 cm 75
BN, F¥8 032 ecm; MR EEARWE K, BKXMEH 032 mm, F/0hK 0.17 mm, P54 0.23 mm,
Ap 5 Z 8 (coefficient of variation, CV)UAM F KR K, H 14.99%; MRS T 2800 /N F I 5K AE
SEREG Mvis/h, N 8.83%., MK S M TE K JEAE 0.01 K IEA S, Pearson A3 R 55N
0.563 1 0.360; 5 A JEAHSCHEAR BE (K 2), —MBmE, AEAAEY RSN TZT0, [FH
Y BB AR s T s Ak, HE R P N E A 22 5 . A9 Hh AS TR I o
BRR A I R R R R R /IMEA 2208 1 AS, B TREMRCR A, KB —, Rkt RIS BER
JE A H BB R DOE Y

F1 ERERM R, BRERBEESIEE
Table 1 Phenotypical values of leaves and male cone- shaped flowers in Torreya grandis

TiH MK /em 98 /em R mm HEIEEC BRENS/em BRAEMIIS/om BRAEIEIR B BRAETTIg AEM Bt W H/%

ISON] 3.20 0.39 0.32 0.20 1.32 0.54 0.86 2.66 0.548 38.03
f/IMA 1.53 0.28 0.17 0.12 0.49 0.32 0.38 0.33 0.051 5.05
YIE 2.12 0.32 0.23 0.15 0.79 0.42 0.55 1.19 0.170 13.89
Fa i 2 0.317 0.028 0.030 0.019 0.185 0.044 0.103 0.429 0.094 4.93
B RE%  14.99 8.83 13.22 12.24 23.48 10.60 18.80 35.93 55.29 35.49
22 MHIHREMRHNER

TS LT b 1] B B 76 208 AT 8 1 75 R0 MM RIERIELERY
SRR HN 1.32 em, /D 0.49 em, KHIERIELA N Table 2 Correlation coefficients among indexes of leaves in
B/ 3 A%, FBEZ5H 0.79 em, ﬁ%%ﬁﬂﬂ2348%, male Torreya grandis
BRAEREAR S /N TR, B RMEHR 0.54 em, /bRy fa b5 K -5 I 6 4
0.32 cm, ¥{HHK 0.42 cm, 257 RECH 10.60%; K -5 0.563"
TR 0.33~2.66 ¢, “FYEN 1.19 g; fEkrE R I 455 ~0.778" 0.055
M 0.051~0.548 g, R KME Y R/ MERY 10 15 , F i 0.360™ 0.176 ~0.339"™
BIRABRA WA TN 0170 g, ZE R REH AT, % 205 0.01 KB G 2

55.29%, REIEIRZ B BB R R KN 38.03%, f

i 5.05%, #2752 %, FHEEREE, 2 13.89% (£ 1), X £ 48F5E4T Pearson #1562 KUK 5
5 AR BR A6 B AR 5 90 B 2P AE G (0.625, P<0.01); ERAEME 72 5 BR 16 T i S 460 0 S 4% B
FAOE, MOCHREI I 0.619 1 0.431; BRALTT &8 5 468 BTt AH OC R ECH 0.739, 46k Bt 5 i # AH
KERECH 0749, HJIR B EIKF o AR AR WA ST A &2 (P>0.05)

®3 MWEREREHEHERZEEXRY

Table 3 Correlation coefficients among indexes of male flowers and pollen in Torreya grandis

Efak AL BRAERIAR AL AR BRAE T AE A BT L
AL R4 0.625™
BRAEIE 8 4L -0.829" 0.129
BRAE 5T 0.201 0.619" 0.133
A6 Joi -0.013 0.431" 0.270 0.739"
HEE SRS -0.223 0.035 0.260 0.126 0.749"

YA s o FoR 0.01 K AH DM 35
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2.3 HIKEHREPHETR

AR )b o5 AR I TR A AR GRAE R TR) (I 1) 30
P4 16 H, B4 H2H, MHEERI1
[, ST 4 A 16-18 H, H 4 A 17 HiA 2o
%, N26tk; 16-18 HIFIA PR3 43 kK, &
SO BE A bk (56 B )9 76.8%  Fi T B A bk 430 A 85 4 4 or |‘|
B, 4 ASREA R DL B 26 ) o T A AR I 2 e ] |_| 00 o —
(22 A TR A 77 | R IO B AT — SE RO 0416 0418 |~ 0420 . 04-22
B, BOMHER MEE IR RO, fEIR A IR I Bk AE 45 16 H /(A -H)
RN, Bhgka e s, I FLEE A SRR i > B 1 R R 46 16 6 Ak 2
P, BrLL, dEARETECE AR T A — Figure 1 Number of male Torreya grandis trees starting
B, AR FHEAE 78 B2, i AR N %08 Y L to bloom at different times
AE T HERR
2.4 THMEEUE

MCHERS A6 K3 19 fL 5 3 S (B 2) T DL . RER AR Ry Bk, G BRIE, B2 M 22~26 wm; SPEESR
SRR, EEARE . KN RERLIR S s Tei AL, AT bl B8 ] — Ml SO [R] B SR B (4 4 B
R LT B 2SR, X5 Bk 8y — R 16k 8 248 B AR 28t A% O <7 M i UL S 2 W) & i 22
2.5  7N[E) 7= AR X TR 49 X & ARE B9 3% 4K 0

B FORIEAR KL E LU TAMER = 5, il g 4 (38 4) R0 . DL i Bk AL 45 BT 52 Mt 46
AR R, N 34.10%; W SIEE AR AL RARZ 4102 26.53%F 25.61% ., 3 Hu AL A AL SR 200
Zoth M ZE R Bon, AR B A0 R 78 B2 Ry U0 22 5 1 3 (P=0.016) ; 142 51 A0 M I 4 2 Ak R
IO H 225, MR AEN B0 10 4l SR A SR 25 5 T & 5L e,

T4 AEERTEHHNERERILER

Table 4 Comparison among the results of pollination with pollen from different male trees

Fk #

BB R FEGE B M1 K2 4 BB A% S A R %

1% 198 71 35.86

g | 25 308 91 29.55 34.10 a
35 263 97 36.88
1% 276 75 27.17

[[978 25 256 64 25.00 26.53 b
35 237 65 27.43
1% 203 50 24.63

B 25 430 104 24.19 25.61 b
35 257 72 28.02

VLT, IR S0 b 2 S8 K7 (P<0.05).
3 i

HIE AR AR (%) Pt R BR A6 45 T8 B SRR (B) B A2 FE A8 5, PR 23 300 DA e K B TN A s I 0 22 S a1
E, R RO AR 14.99% 81 55.29% ., X 5 HAE Y E R R B UIAH G . MERRE S pk . KU A R
SRR R AT IR R 22 B R RE SR, R REGEK, UURKN RSB E, £
REMEB R, Pk B AT e R A T S MOk

AR5 AR B AR I ) I B R AR B IR ARG, MIFEM S RN T B AT, MR KE
K, WM i m AR AR, B ] N GG R T RRACR, XFEA B TFRARE SRARK, e T A
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B2 B RR IR (A A E A K KR, 500x, 2 500x, 8 000x; ALEETF,. 1 #BH, 2uEM,

3%, 4F%, KAV iFER daFe4b 2 ANEKR)
Figure 2 Morphological photos of pollen scanned through scanning electron microscope in Torreya grandis (From left to right: 500x, 2 500x
and 8 000x; from up to down: pollen from Zhuji (1), Shengzhou (2), Lin’an (3), and Chun’an (4); 4a and 4b are the

pollens from 2 sampled trees in Chun’an)

SRIREE B N AE A1, Rt T BEAT R FAEAR 8 35 (0 2B B A0 e . SR AR R 25 SR 0, iR S5 A IR
FIAERS AL . HORY SR D6 R B35 (M 56 R 800 51 -0.035 F1-0.037) . MM EFRERK SAMAERKRERE
B, PEUCRIAF R/ A B G R, UL, RAE T S A RN R R A B 2 AR T TR RN, B
IZ BRI SCrE, R E RS 5AMMSE MRS EXEERSREARNERN, Rk
B, HERRN R EE VI (1.53~3.20 em) o b RE 72 S5 U IR (AR AR i R K OEEVE L (1.1~2.5 em) EER, HET
S5 RIEARS S & oAt A7 20 2 i B S R R A PR RIS A A St R isE A7 00 28, %t
K2 1 48 38 R S AR
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ABIFTERERR AL A A I 2SS LB SR AR B R AR S 2R, FEMERR T A SRR B0, BRAER /D | BRAE
Tt | BN Y 22 AR S AT R TR A DI AR e 5 IR T AR DO BT ) SR 7 A MR M TR R,
WRIGIETT i, SORPHERR IR R L B MR b, sER MERR T T4 J5 O T AR AR, 8 o8 DR B0 M PR i 1 T
AP SE % e Xt 52, HIE TE 2R AE A6 301 JL 107 E BRAEAE I G, A A ME AR FRLRR AE DT O 15~20 ™, D sk 1) A Al
FEor AR R R AR, AU E AN R R AR, AT IR MEAE IR AL 22 2 1 SRS, R B
TEPHCT AT 3 d, 04050 S EE T AR B A4 PRk o AN [ R R B ATEAR A6 DB A5 A — 25, SR [A) s 4R 1
YRR Ginkgo bioloba WIAEAERIE A5 LRI ZHEE R 2 ER, UL AE R TE A5 I Ffr i S

B RGO R ARz —, M A R AR RA BRI — . 0B BUBOR SCA LN X il 7 5
RIR T LAIRA I, SRR R Z IR ™ AR, AR B A R RS, A
7 3 B AE A 7 R A A SRR R R, AR B TR T 2 R RO R, D MR DT R A A 2
T BE R

F T HERS (4 S22 22 5% 7 o 1) AR, AR R WF ST 2 4R TR 7 X ERR RO BIFSE B, X Rk B BIF 5 A7
MAh, AEUEERR S RIEAR 15 1% 2248 1R 05 T A STHRAR R o AR FUR IEVERERS BIE T B0 22 2551 . SR, ARBESE
ZINEH g 3k — 20 38 3k AN [ e R A oy T A [ A HE Bk 1) 81 24 52 R Bk 50 AR ARG I ok 1) A6 03 LA T, OF A
DNA JKF- A FEFEREPERERS (3805 ZHE1E . T A 1X SE B TR S HIE RS A PR 1 436 B 116 BRI 40 Bl
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