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WE: [ B8 ] KK A Torreya grandis ‘Merrillii” #1% RS PARE REFHMER TAUMELS L R X R, AFHF
R BRERFHBREME T ERBERE, [ FF ] AN T s 2 R4FRATEEN LR AR L, 247
AR A B m ) 69 4 R B . SRAMMERKERASH , BT RAERE>HEEREFNLEZ., [£R] ¥
JEM LRI ERK, AERFHKERES THHK (P<0.05); RREMAEH A REFIAFRELRELFEHE
(P<<0.05), F3Hmtagia bl fe R AL G, BRI REF b fo LR FBAK; WA LR ERFEOMEFKE R
X, FE®RD (P<0.05), Bb&FLplfo LR ELEREAZFRILE ZF T H (P<0.05), M HAR RS H a4tk 18] £ IR
Fl, R Eh FEMFBRMAGHET ERG; SRFHHE 1.91~2.50 mm. K& 5.51~8.70 cm 49 2 KR E 4 e
BWRERER S, BAREAELRZRABKEZEEAME (P<0.01), sib, EHTF R EREIES G, T EAEHIARE
YRR B S £ 7 23 (P<0.05), 6 A FPAMAMBETHERETLSRRSD; HSRATHIRSERFIHKREZEF
fitak, HARFZZFZEAX (P<0.05)., [L#] 2FERT, BRPERE, ESHHNERFHKEFMRZE,
HATFHEMARE RAF OGRS, KREHME 1.91~3.10 mm. K& 5.51~11.90 cm #4 R A4, WG FmEAL R
B FEAEEENL; SR, SRR FRESTARPRGLEREA TN, B3 A8 421
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Relationship between character changing and seed-bearing capacity of initial
seed-bearing mother shoots in Torreya grandis ‘Merrillir’

YE Shuyuan'?, ZENG Yanru', HU Yuanyuan', LONG Wei?, WANG Sheping’, YU Weiwu'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China;
3. Forestry and Water Conservancy Bureau of Changshan County, Changshan 324200, Zhejiang, China)

Abstract: [Objective] With an exploration of the relationship between the character changing patterns of seed-
bearing mother shoots and the seed-bearing capacity of initial seed bearers in Torreya grandis ‘Merrillii’, this
study is aimed to provide theoretical and technical rationale for the control of shooting, the culture of seed-
bearing mother shoots, and the promotion of seed yield. [Method] With the T. grandis ‘Merrillii’ trees located
in Jinyuan village of Lin’an District, Hangzhou City of Zhejiang Province selected as the subjects, an analysis

was conducted of the characteristics of seed-bearing mother shoots either among trees of various levels of vigor
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or among different layers of a crown, the distribution of seed-bearing mother shoots in terms of shoot length and
thickness, and the relationship between the content of mineral elements in shoots and leaves and seed-bearing
parameters. [Result] The seed-bearing mother shoots from moderately vigorous trees were the thickest and
significantly longer than those from the trees of weak vigor (P<<0.05). Trees of various levels of vigor were
significantly different in the percentage of mixed buds and seed-setting rate (P<<0.05), with the percentage of
mixed buds and seed-setting rate of weak trees being higher than those of vigorous trees. The seed-bearing
mother shoots in the upper layer of the crown were the thickest and longest while those in the lower layer of the
crown were the thinnest and shortest (P<< 0.05). The proportion of mixed buds and seed-setting rate were
significantly different among layers of the crown (P<<0.05) and varied with the vigor of trees, with the seed-
setting rate being the highest in the lower layer of the crown of the moderately vigorous and weak trees. The
mother shoots with a thickness of 1.91-2.50 mm and a length of 5.51—-8.70 cm took up the highest percentage in
new seeds and swollen seeds while the seed-setting rate was significantly negatively correlated with the length
of the mother shoot (P<<0.01). In terms of mineral nutrition, the nitrogen content in the shoots and leaves was
significantly different among trees of various levels of vigor (P<<0.05), with the percentage of nitrogen in the
shoots and leaves sampled in June from the trees of moderate vigor being the highest whereas the Ca content
was significantly positively correlated with the length of mother shoots, but significantly negatively correlated
with the seed-setting rate (P<<0.05). [Conclusion] In the process of production, the cultivation of moderately
growing trees with a proper control over the length of mother shoots and the tree height would be conducive to
the increase in seed setting rate and mixed bud proportion. On the other hand, it is of great significance to retain
the mother shoots with a thickness of 1.91-3.10 mm and a length of 5.51—11.90 cm to achieve the promotion of
seed-setting rate and yield. Also, calcium fertilizer plays an important role in promoting seed growth and
improving the seed-setting rate in 7. grandis ‘Merrillii’. [Ch, 3 fig. 8 tab. 21 ref.]

Key words: initial seed-bearing tree; Torreya grandis ‘Merrillii’; seed-bearing mother shoot; seed-setting rate;

mineral elements

THE Torreya grandis ‘Merrillii” JR - THYILL S AZFL Taxaceae HEW J& Torreya WERTT A, REH =242
F A", ZMER Torreya grandis WME— RARIEHAL, W2 ERAMERAT TR, HTH
HEEL AW = BN, PR 184470, IEARARHE b MRS 73 A i A 9 e, KR BE A s 1L
WM EY, SRR E A ST RN A, REMAERA TR EE IR0 F ML EmiE, X
TR PRIR = A AR K o /D FHERAR D) EFRIEAE, 35 H B SRR, X N2 SRR 45 5 g
7. AR R AP S T R X R S Y R B ARG B R RO D SR Ok
W, O R TR R DA S XA BESE T AR T B O R AR SR I R P AR AR R B BT
ROB BRI R . SPEFFEO R A TR 545, 8. POouR AR LA . SotR K
HEA R BRI R LM B 7K B E E) 25 5 W 3 (P<<0.05). {HJ&, HuiA CHFMELS
RERMR T T B 58 I8 R WARTE . S8 T, AHHF 500 AR AT 45 SRR A 45 SRR A o0 A R 5 45 92 6 R Bk
M8 BT R (] B CHRPEEA T 08T, B TE AR AN | SR8 RBE . $a SR S0 e SR AL IR0
1 HRMXGHRE T &
1.1 HREER

WFFEIXAE T WL A8 WM T I 22 X AR BT (29°56'~30°23'N, 118°51'~119°52'E), %X J& r IV #4vi 25 X1
SR PG AE NI e, IRBEERE, HIFERE, mmil, WS, 6—7 A MR, FRoK
BN 1613.9mm, FBKH 158d, JCFEW 237 do WF5EIX A BRAEHER 34, s B RE IX o
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LA R 2007 4F 12 A B AY 3 AR B R, PRITEE 4 mxS m, WEERKME, JowHE s
FHEM . PR PR HLAZ N 9.55~14.97 em, FPAE G MR HEATIE AR T30, SRR E PR R . 5T
[X 0~20 cm 3P AR RETECN 1846.19 mg-kg ™', 2B H0N 802.85 mg-kg !, M T EECH

9816.70 mg-kg 'o FHFEMIHE A 2~3 K, FF4 750~1 000 g- ¥ '+a™", AHLIEFRAFHE 1 K.
1.3 Ak
1.3.1 #kk#FFnx HER . WEiaR RO 5I00E 9 SREMEMS . iR ORI M AR I m A e B8
TR R, AR, BT ERERMIER . &/ T 2.8 m, HAE/NF 11.0 cm K55 B #RiE 2.8~
3.5m, HAE 11.1~13.0 cm AR ; BRERT 3.5 m. MK T 13.0 cm Jysitbit . A5 3 FhIS I FRAfEAY
YERFFENT S, BREMER 31

PR RRIE: sk, TR, IERAZERIER, TEZEHDE, MR ERas RAE R L, 45 R LB
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132 #RHEAFERBEEETMNE T20194F5H LA, FFIRAH . BRFLHWITEE, HHKEIT
3 MR R IR G 2 CRIRIES /A . BIRHF CRRMUE A ik, THRIRG 2.
133 ZRFHMEFKEMNT GEMENKEGE 3ES, WEMKEY L, B F34N)2H. T
2019 4F 3 A (F5FR00) M6 A (GEHRIT), XT3 Fy
BR L oL R 3 AN E T A AR RS PG AL T 45 S A
3MEAR S, 540 RSk, B 1 2017 AR AR A
ko [FIRTSRSAMR L. . F 342 AR
AT A LA 3FEARR, 34 ER, 1084
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2 AEAEAR S (2018 AEAE AL SR)
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134 # %%ﬁp 2 %%;ﬁ]ﬂ £ 2019 55'3 3 H %i—l»ﬁ*;k Figure 1 Schematic diagram of measuring parts of the 3-year-old
Hﬁﬁ j(ﬁﬁ E/‘J ) ’ﬁ:%@]%ﬁi , 3\:/':3: 7 )EJ %]J (EE fﬂfé% branches and leaves of 7. grandis ‘Merrillii’

&), GG RR, Tk 2 IR R=7 HFsC8us/3 AR S80E)<100%.
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VAR AR M L IO AU A, BOh BB b E AT o Bk 28 P AR, 105 °C /% 30 min, )5 60 C
AT B, PR RES SR . TR R LI T A 4, i 60 HFFAIR G . B
1R -3 AL (H,80,-H,0,) BEA TH B B AR IAR S o A 0R B E 205 . SBspt bk | Rl
SRR I AL B B BS. BEL L. B E S
1.4 HEHH

FIHT SPSS 22.0 FF EFAPR R Ty 22 53 B FAROC /AT, SR TSR/ i 38 25850k (LSD i) #4714k 2 &
Fedss, THRA S RERRIE R %, I Excel 2007 1EK .

2 RS

2.1 FHEREERKLERER

FH e 1 AT A HE BRI ACS FRE R R 5 134 4%, S5RBEUR N 2909 4, L5 AR 2.34 mm,
KB 8.57 em, FERIEE 538 4>, ARIRH 3.78%, il . 455 B AR AN KR Bl Y A b A e
K, AR WA R R, AR AL R AL, ARSI A S8 T i 3
22 HRBREETHERESMES

WM 2 R BRRAIAEGE R EEROHEE | K IRGZFIH] . IR R A R AR IR AR R R
AR, Hoh A RRARR K, A RECK 53.44%; S5RBROHE . KEARIR BN 9.85% . 8.04%. 3%
U AHE A BPLAR B) P 45 SRR RORE BE R B 25 S /0N, 2B A/ s IRGZF L0 R R s Sk i3
FER A BRLR ] AR fL AR .
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Table 1 Basic information and investigation results of 9 7. grandis ‘Merrillii’ trees

HIRR SR GURBERL SRRV J A

i HbA%/em Pi/m SR /m? ek " L frm i fom A A LR %
1 9.55 2.28 5.63 1247 3031 2.48 8.05 615 4.17
2 10.83 2.82 6.16 3054 4339 2.51 9.25 319 3.79
3 9.87 3.06 4.94 2014 3299 1.94 7.01 924 8.58
4 11.15 3.19 9.30 5965 2929 2.62 8.69 606 3.44
5 12.10 278 5.28 2167 1158 2.46 8.76 1004 427
6 13.69 3.12 5.63 3924 2203 2.35 8.97 442 3.23
7 12.74 3.82 5.28 8033 3451 2.12 8.38 277 2.37
8 14.97 3.70 6.00 10162 2517 2.49 9.10 266 1.38
9 14.01 3.55 7.56 9638 3252 2.11 8.89 390 2.75
FEE 12.10 3.15 6.20 5134 2909 2.34 8.57 538 3.78
xR2 EREERETMER
Table 2 Seed-bearing mother shoots and seed-bearing traits
e 25 BB /mm SRR /om IREZELLHI% R A AR /%
FEE 2.34+0.23 8.57+0.69 41.16+18.00 538.00+273.00 3.78+2.02
5 FR U % 9.85 8.04 43.74 50.81 53.44

23 WHE. EHEEREREELERNRN

231 ML RFRER AL EIAF S T R 3 Pin: 3 P E S R A EY TR EE S
(P>0.05); R4S RAF RO o, S5HA 2 P 2 8 35 25 57 (P<<0.05), St 5 55 34 i 4%
BERHLEE TG 3 25 5 (P>>0.05); TR I RIS H AR 1 25 BB B TE 1 35 2% 5 (P> 0.05), (HPFiH 1 0 3
RFFGHEB (P<0.05); 55FB TR G 2F Lo ] b 35 8 F At 2 R 781 (P<<0.05), AR SRLAEAE 3 B34 (] 3
AR 255 (P<0.05), W& K EVIMRIRE R 553548 . HrRER . SieHA

®3 WMBELERSRREIMERHOSELR

Table 3 A multiple comparison in seed-bearing mother shoots and seed-bearing traits among trees of various vigor

E SRR % L5 B /mm IR B fem TRAZE L B/% AR /9%
CEE) 3 556.33+690.93 a 2.31£0.32 b 8.10+1.12 b 63.88+6.27 a 5.51+2.66 a
rpR R 2 096.67+890.28 a 2.48+0.14 a 8.81+0.15 a 34.57+1.53 b 3.62+0.58 b
S AR 3073.33+491.97 a 2.24+0.22 b 8.79+0.37 a 25.04+5.10 b 2.07+0.69 ¢

BB ARRVING TR IR ] —HE R AN [ 38] 22 53 1 25 (P <<0.05)

232 E@EALRAFHMBAREL R4S EIER MR 4 PR 3FMENEREREY TR EER
(P>0.05); Z5HRERROH B AR S FREH, TR (P<0.05), HhdERMW L2, T2 E
225 (P>0.05); S5FW RIS Y 45 R AR B R FRRK, Hrhsdwh)z ., TRt EER
(P>0.05), ECHAET E&H4, FERBS (P<0.05), FHHZmE 8 E 25 (P>0.05); K5
SRR TR AR R R m, FENERMK (P<0.05), Hirpfwm L2 R Z I E AR R T % 22
5 (P>0.05),

24 SERBEMEEMKESH

241 SRFEFEISA F 2N HELE 1.91~2.50 mm B4 BEESERZ, 5 44.49%; HELE
2.51~3.10 mm W45 REFREEIRZ, 4 26.40%; MHEE<1.90 mm F1=3.11 mm W45 R B D, o
A7 21.83% 1 7.28% . KEETE 5.51~8.70 cm MIZE R BB e 2, (5 57.56%; KJETE 8.71~11.90 4%
BRAROR R, 5 38.92%; KJ¥<5.50 F1=11.90 Au4s AR A, 4h1 3.52%,

242 #E, KERRLRFHALZRR S T WL 5 Pn. RS 2 /R BECRIE K
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Table 4 A multiple comparison in seed-bearing mother shoots and seed-bearing traits among layers of a crown

T 2 J=11] gE IR % S5 RS /mm ERBAERAK JE /em RAZE /% A LR 9
SR I 26.00+5.00 a 2.56+0.86 a 8.54+2.89 a 56.83+27.62 b 5.29+4.00 b
i 25.33+10.26 a 1.90+£0.64 b 6.7942.45 b 71.67+33.08 ab 6.706.66 ab
T 2633321 a 1.55+0.82 ¢ 5.92+£3.00 b 75.83+27.97 a 8.9249.87 a
HhORE R i 85.67£1.53 a 237+1.16a 7.74+3.74 a 43.85+20.52 a 3.69+4.01 b
i 56.33+3.79 a 2.43+0.29 a 8.64£1.12 a 36.24+17.58 a 3.33£3.09b
T 103.33+68.13 a 2.06+0.73 b 7.8242.54 a 45.60+16.14 a 5.83+5.33 a
S AR I 160.33+71.11 a 2.17+084 a 8.8143.42a 57.40+£20.95 a 1.40+£1.94 a
th 67.333.06 a 1.81+0.95 ab 7.24+3.68 b 43.72+18.63 b 2524347 a
T 90.33422.23 a 1.49+0.94 b 5.83£3.58 ¢ 53.56+22.78 ab 2.03+3.61a
BLHA . ANRING R R [al— RN [ 3 ) 22 5 1 3 (P<<0.05)
50 60 -
] 50 F
40 + .
8 = 40
=30 3
JEEN
femy e 30 +
I8 20 + B
Est 20
10 |_| 10 F
0 O — —
<190 191~2.50 2.51~3.10 =3.11 <550 5.51~8.70 8.71~11.90 =11.91
LSRR /mm 2E AR K /em

B2 2 REHOE A Ko el

Figure 2  Distribution map of thickness and length of fruiting mother branch
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Table 5 A multiple comparison in seed-bearing mother shoots and seed-bearing traits in terms of thickness and length

Bzt X [8] EEE Sy &3S 2R B HUA JEE RS A AR /%
25 BRSO /mm <1.90 11.67£16.61 b 110.78+150.61 b 5.00£9.43 b 2.38+2.65a
1.91~2.50 23.78+4.49 a 345.78+£138.25 a 14.78+10.79 a 3.94+1.90 a
2.51~3.10 14.11£7.85 ab 209.56+124.62 a 7.78+5.65 ab 3.43+1.91 a
=3.11 3.89+2.76 b 81.56+60.27 b 3.00+2.87 b 3.2243.18 a
SR BAE K E /em <5.50 0.78+1.99 b 8.224+21.18 b 0.44+1.01 b 1.63£3.50 a
5.51~8.70 30.89+18.20 a 424.11+242.82 a 18.22+18.19a 3.72+1.96 a
8.71~11.90 20.8948.13 a 294.78+158.08 a 11.7846.42 a 43342242
=11.90 1.11£127b 8.33£10.77 b 0.11+0.33 b 1.11#3.33 a

YL . AFVING FRE R R — e hn R EHEE . R IX 0] 25 5 W 35(P<<0.05)

SRR 1.91~2.50 mm 5x £, 2.51~3.10 mm {KZ, <1.90 mm A1=3.11 mm /> (P<0.05); Itk 3 I
FEPRTEREE N 5.51~8.70 em 5k %, 8.70~11.90 cm IR Z, <5.50 cm Al =11.90 cm /b (P<<0.05); A& 2R
FEARVRELRE A B2 4 T0 B 3 25 57 (P>0.05).

243 HRFHE, KE. RAFIG ., LREGMX M WK 6PN SSREHE, KESRE
BB R ARG, MHERE B N—0.043 . —0.552, MCHE AR E; FIFE, 45RO KK E
SEFZF OO A R . G5 R EOEE K S 2 AR AR R AAHE, Hhg R KRS
2 AR A AR AR OC R ECH-0.825, M R MAHDC (P<<0.01). Z5REBEOHE 5 2 AR AR R
H-0.461, ToEAAC; AU BS54 R R RECH 0.680, 2B EIEAHX (P<0.05).
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Table 6 Correlation between seed-bearing mother shoots and seed-bearing traits
6N LEPES A myEpys
L RBFRRLEE (o) S IR A 2 L) -0.043 y=-2.665 3x+47.409
CERLEERR () IR A LB () —0.552 y=—0.144 3x+1.647 7
25 RO () AR SR () -0.461 y=—3.956 3x+13.045
HER R (o) 5 AR () —0.825%* y=—2.422 2x+24.525
TRA ZF L) 5 AL () 0.680* y=0.076 4x+0.632 5
BT R B EHIDU(P<0.05); **FRl BEHIE(P<0.01)
25 ERIESERMT RITEBRXIH
251 HoetR. B AT, Bk S Ekd B3R 3 H B HERLM B AU I 5B R BN/ IMR I s CH:

By AR SRR (P<0.05); 1 6 H PR 55 S U I A BN e T A (P<<0.05), 553
55 T R AR ) G d 35 22 5 (P>0.05); 3 F1 6 A Bymh . B BT o S 7E R ) 3 T 25 R (P>0.05), fH
B, BRRTE AN 6 ARTF 3 A 3 AR RESBICREZESR (P>0.05), 6 H wHAES 5 080
FACT 540 2 P 5 (P<<0.05), 5535 RS B8 22 5 (P>0.05). Hih 3 H s . ol
B G5 RIABE . ST R BRI, 6 R BN, PR R R K 3 IR A B T A A RS R
3HAKRF6 A, 37 3PS m e 5 it o 5cain, 6 7 sl

252 Hotwm RAaEb e REAAY SRR L SR ML WK TR 3 A4 RAAH
B 5L 5 I 3 UM DG (P<<0.05); TRAZF IS A A B U OE (P<<0.01), S5%E. fi4E B EfHE
(P<0.05); HASAEIRZIATCEEM, 6 H 45 RAEHE SR S B IEA K (P<0.01), S8R RE

40 40
3 H a 6 H
e a fon
En30— a @30'
@20_ ba @20_ aa
= c = b .
il a
= 10 F ad i 101 |+' aab
aa {i
0 aaa 0 ‘Ia
A 3 i 5 & 03 B 5
[NV WRItHR

OFFAR oA weE R
AF/NEFRRIN2E 7 B3 (P<0.05)

A3 3A6 ARt F RAiZae % ik

Figure 3 Multiple comparison of mineral elements in branches and leaves of 7. grandis ‘Merrillii’ in March and June
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Table 7 Correlation between seed-bearing mother shoots and seed-bearing traits and mineral elements in March and June

Hby S8 =) W ap 45 B B B i Ll

3 SERBEOHEE —0.009 -0.267 0.106  —0.687* 0.529 0.483 0.160 —0.045 0.400
SRR 0.133 —0.474 0383 —0.465 -0.048  —0.091 0.326 0.243 0.240
TRAE LA —0.804** 0.006  -0.319  —0.131 0.490 0.152 -0.756*  —0.697*  —0.351
LLE = —0.470 0251  —0.393 0.241 0.199  —0.200 -0.525 —0.485 -0.238

6 SRR E 0.847%* 0.728* 0434  —0.347 0.459 0.470 0.408 0.082 0.180
ZEIRBRAC 0.407 0.589 0.606  —0.791%* 0.048 0.766* 0.448 0.340 0.632
RAZE L) 0.277 0.318 0.097 0.573 0562  —0.528 —0.416 -0.774*  —0.521
LLE = -0.039 0205  —0.364 0.859%*  0.060  —0.866**  —0.551 —0.582 —0.543

DL . *FR i EHIDE(P<<0.05); **FRl i FHHIE(P<0.01)
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IEHSE (P<<0.05); Z5RARAG KB A5 28 A G (P<0.05), S8k B EIEAHE (P<0.05); RAZFH
191 550 2 I A OG (P<<0.05); ABFER G | Byl B IE . HAHSE (P<0.01),
26 EFEKSEBEEKNBARESH

e 8 fim: BIRAESIRAZF B 2 2 A 3¢ (P<<0.01), 55K gl S Ak SR % 5 I 3% f A
K (P<<0.05), HHICRE 0 }-0.830, —0.673 F1-0.692,

x8 FMERERSEBEERBXEST

Table 8 Analysis of correlation between vegetative growth and reproductive growth

LG2IN MR mYEyy
BRI SRAZELHG) —0.830%* 3=—0.004 4x+63.535
EFRFOSERAEGE ) -0.673* y=—0.053 7x+813.57
I HLRFEY) -0.692%* y=—0.000 4x+5.869 3
VLI *FoR B EHIDE(P<0.05); **F/Ril B EHE(P<<0.01)

3 3t

FMELE R ROR G RS A R R, BN S AE KR B I B IR R BN R, 25 R R
A AR IR A AR S bR B ™= e B R O, AR S R B /N s e T MR B OB B A A,
YRR AR SRR, ARBFRE I : RAENN TG T, 45REEHE S KEERRMEON RS,
SERKL OB BRSO SR R A MRRERAE i e Z M B A K, SR R

AR R B SRR S BRI EVICR; MR KR A 2 L)
Je A S A AZ S B A . PR A SRR L R, TR ZF HL ] B A SRR A v R A v
MRS, LGRS TN W S, Eab iR, k2, MAMAERETERER, P
B A B A KRB SR A KA A, TR AR P S BRFa ok, LA G B BAn. [RE, 25RO E
BN SO BR ;R AR | S5 R h R R T RO EK  TR A ZE LB S A T R i
o, SR R AR IS A R T B R T B, R IEATRES . 2 H 5 Y he
S EE R PR B B . B 2 A =, R E RO WGoR, X 5O REAREE BT ) s i
P2, R A K I, TR S A HER T A G

GESRBRRCHLEE | K LS 45 AR L 2 AU BB IR O (S5 R e, 7
FLEE R 1.91~2.50 mm 22, KJEHN 5.51~8.70 cm fc %, ALHERAZEERALEH A B 52 . fhibnl
UL, W45 M AR (25 MRS RV . KB R A RO 2 0 — 8 R, ROR RIS K25 i 45
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