5508 B9 H A 2 # Vol.28,No.9
2008 ££ 9 A ACTA ECOLOGICA SINICA Sep. ,2008

5| fh b 1t i B #2 ( Pinus pinaster Ait. ) 41 &
X IR 15 By Mo Bz

B EEBEDIWE, R R TRAE
(L EERV KFEREREFRETSAP AT PERIRE, L5 100083;2. MEWRLUXMVF, ILFE 264003;
3. HETHRRERBNEEY, IIFR  264000)

WE SEIN Y s R R T AT BB R, SRR EXRR TRV HE SRR T R R, LR ENRLAE
SRIRER T, TR, 1d Bk 1 5K ES ARSAEAESRE R Llom,1d BiK 1 3K, BRAEE B 800 #k/m” ; A2 A0k K 0wk 5wt
Vi B AR T A R RV F, GGR AR 7E 10me/ ke W BE T HY R ZF iR m , HIKMKIK A GGR 40mg/kg, ABT 40mg/ kg Hl
GGR 25mg/kg, YWiliigRIAEISE 1| MEKFILLG WA ES 1 EHE 2 FNERD, HRERFHR T _REKTIESH;
MR SHARERKRE, R SIS TARE , WiL5 Ml i s 8398 T W ARSI 15 EAIRTES | Rt A KRB L
BT RREST Vg R AT SRR , RS S BE RRELEPAERK S

KRR VHBRER; REFE; EKIR

S EHS 11000-0933(2008)09-4162-11 chE4M 35 :Q142,0945,Q948,5718.5 SCHKARIRAG:A

Response of the introduced seedling of Pinus pinaster Ait. to the environmental

factors in Shandong and Zhejiang provinces

ZHAO Xue', LI Jun-Qing"’* , WANG Li-Hui’, SUN Jiu-Shi*, CAO Rong-Fen®, DING Da-Wei’
1 The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China
2 Forestry Bureau of Lai Shan District in Yan Tai, Shandong, 264003, China

3 Management Station of Forest Resources Monitoring in Yan Tai, Shandong, 264000

Acta Ecologica Sinica 2008 ,28(9) :4162 ~ 4172.

Abstract; The objective of this paper is to study the response of the introduced Pinus pinaster Ait. seedlings to the
environmental factors. Some of the suitable conditions of seed germination and seedling growth have been considered. The
results showed that the suitable conditons which can improve the seed germination percentage during the orthogonal design
both in the nursery and laboratory are as followings, the substrate soil, non-mycorrhizae and irrigating once a day are key
factors in the laboratory; covered with lcm soil , irrigating once a day and with the density of 800 stems/m” are suitable
combinations in the nursery. Different rooting powder and concentration treatments caused different seed germination
percentage,, using GGR 10mg/kg has highest seed germination percentage, the next are GGR 40mg/kg ,ABT 40mg/kg and
GGR 25mg/kg. There are 4 phases during the Pinus pinaster seedlings growth. In the first and second growing season, the
height growth all showed two peaks. As to the total height growth and ground diameter growth, the bare-root seedlings are
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higher than the container ones; seedlings provenance from Zhejiang province have good performance than those from
Shandong province. Also, the seedlings from France growth better than those from Spain; Pinus pinaster has strong salinity

tolerance and grows better in the soil with slight acid and higher nutrient content.

Key Words: Pinus pinaster Ait. germination percentage growth process

YD HAG IR M ( Pinus pinaster Ait. ) B—FE KB ERTRA, W T8 KB H, 4 KRG, BBV AT % 20 ~
35m, BREK X 10 ~22cm, Bk H MRS X FE KU HRE MR, xR, 13T SR ELHA TR 8 B i 5%
RS, L HE HAE K SRR B LSS T R B ne i W EMR ", SRRk
FAEENS R 450km (YD HIMG R b, B BB B NUE WA WIR4E = /e, ZIEEE KHAERBM
Zoaes™ . IEEA 1400 J7 hm® Zibk, 2 116 J5 hm® WM Ak, Gk E M AERA 8.3% >, &
HBESN, B E R T ER TS ER TR TR REYHAY E EREkRRE, 3F HRE R
' R E R TR RAIE R R W% E S5 B SEv g B, BRE B T KRR Ak, M
KA TG R 254 HAE YO G FR AT | RIS , 3R 1 T B0l B2 M SR AR R e AR 8L, B B b A0 3
BTMHES, BRI MR ERZD AR ESERENAREHURYT BT EERMESAELEN
B,

A Y000 B AA BT S AR R A KA B AR TS TR AR 2, S BRI F A LU e B
HERITRRE, I ETEE 2 MK T s B3R R R 1 W R 4 £ TF MR R H,
B AR BRI RAE 8 ~22a 2], REMB RS 9 EF TR E" IR Mg BRAREE 2 MEKITT
W HEEAEAMERE R AR A K, RIS E 2R R ENRREDS Wi R A7EEE /6 B E R
BR, X 2 S ENEN, AR, B35 ERZHE BRESSHENWEN, SIERE LM
M, ARERARE S, PR e o, BB ARTR, MEE PRUSBRREESEE ", b, E&e
UG R IER N R G R RN, TEERME T BB s L LRI AR,

TERE , B AR 2658 UG VD3 AR AL V0 3 0 o T PR YD B VT B B 3 X B 5 R U3, B B 5
VG AN R T M B SRR AR 4, IR 4 R 75 W LA T | R YD s B 4, S R B — A 7 B 3 R o2
BT, BN X T UG R RATIEIE R ES , HAL T 28 (R, AU U e B F B R R RS 2
Rl B A T O R IS BLAR M, SRR RIFR 8 B 7 5o U M0 B WA 4 B AR R R, A TS i U e
W IAME T B R T A EA G R B IE EINER T, K B A bk SR ARSI AR 4%
1 H|RF*E
1.1 RE R

AR Y B AAS | PRI Y B AE LL R A & UV YR A V0 3 X, 3 ) A A7 A A% MR B0 SR BT
P B SR AR R I SRR, H B RR R N 1,

1.2 REHE

BRI RV AR Tl P ERAR T AR ERNEE AR FHERO, %R STA(ERM T
RIS FTFRIPE B ER IR TG HEF MR fh T TR E 4> B 52. 55¢ 1 58. 5g, BRAKH AN T
6% 3 5K i PUME (TTC) 1% ¥ JE MU E Fb FRIAE 1S 7, KT 90% , Fh PRI A
1.3 RABHEE
1.3.1 EXEITTUHBERMTF SRR

ERRBRE—MEZEE LK IR ER TSNP 457 i A BT, Ui+
SKE BRI B USRI TR 5 /N BRI SR B B AT IE RSB, T 4R T8 B g AR T
B R B L AR 1
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Tablel Compared with the natural conditions of two introducing places
&% Conditions 1% Shandong HITL Zhejiang
5| #h s, Introducing region YEZETH Penglai BT Wenzhou
g E.120°34’ ~ 121°9° E:119°37’ ~121°18’

Latitude and longitude

HhF: Terrain

S f&#H Climate zone

SERR

Climatic characteristics

1+ 3% Soil

iR Temperature

JHE Light

K& & Rainfall

N 37°25’ ~37°49’

B L mBRANER L X, JL ARG e F SR
Hills and shallow mountain in the southem area,
plains in the northern coastal area

B XX KRR

Temperate monsoon and continental climate

SBREN ELE ELHE

Winter and summer without expense cold and heat.

L, G BEREK 73.65% , RE A RHELS R
Bt WER

Most are brown soil, accounting for 73. 65 percent of
the total area, the others are light loam, aeolian

sand and alluvial soil

FEFH[R13.8C, BHRAMB T8 AR, &R A
#1.2 A, BERIEZE 10 ~13C,1.2 A #-F1y
S|:5~6C

Annual mean temperature is 13. 8 °C, the hottest
month is July and August, and the coldest month is
January and February. Diumal temperature is 10 —

13 °C, average temperature in Jan. and Feb. is 5 —
6C

42 H B8R IR 3139 h, HF-#8.6 h, I HHR
& (10%C )3400 ~3500°C

Total sunshine is 3139h per year, and the daily
average is 8. 6h. the average effective accumulated
temperature (10 °C) 3400 ~3500 °C.

L4 FIRETRE Dy 600mm, B R LRI X FETR £
FALEWEX ,6 ~9 A hmE

Average annual rainfall is 600 mm. Rainfall in the
southern hilly area is higher than northem coastal

region. Rainy season are from June to September

N:270°3" ~280°36’

FERRAMIRIL S, P ER R L e R A X, AR B JE MR X0
WX

Low mountains in the western area, basin in central hilly areas,
coastal plain area and island in the eastern area

WHRAIFREEE ISR

Subtropical oceanic and monsoon climate

BB, W58, R

Warm and humid, four distinct seasons and abundant rainfall

ERRAMTRARREL R B 5, i R, 38
gy

Red and yellow soil in hilly area belongs to acid soil; soil in
coastal area belongs to alkaline soil, partial of it are saline-
alkali land

FEFIY[URH 17.9C, BV AR 1 A, FHKES. 1C, &
YRR - 0.8C; B&#AH 7 A, FI9<H 28. 3C, |
BF Sk 36.7C

Annual mean temperature is 17. 9 °C, the coldest month is
January, and the average temperature is 8. 1°C, extreme
minimum temperature is —0.8 °C ; The hottest month is July,
and the average temperature is 28. 3 °C, extreme maximum
temperature is 36.7 C

P34 B FRRTS 1700 ~ 2000 h, 45573 H R 42% 4R35
FLARR (10°C ) 5600 ~ 5700°C

Average sunshine is 1700 ~ 2000h, and average sunshine
duration is 42%. Average effective accumulated temperature

(10°C) is 5600 ~5700 C

L4 FIYREKE 1674. 1mm,3 ~9 FFEK 5 24FK 70% , H
3 ~4 AREWHR,S ~6 AR, 7 ~9 A& RmH
Average annual rainfall is 1674. 1mm, and the rainfall from
March to September is 70% of the total year. Spring rainy
period are March and April, Mei-yu period are May and June,
typhoon rainy period are from July to September

&% H P ESL FIEHE Meteorological data was provided by China Meteorological Administration (2006 ~2007)

BRIV YOS RN E E R, R 14(23) IEX0K, & 3 MRE, B EES N 2 K™, Bk
BTN 2, eItk 4 DX, BN 4 4, B 100 R T, EREBRREER 1 oy EKR (40 1
9 IEFEI s ALTE 2 D BER) s BIR 2 O P BRI (AREE 1 SO A ARBE 2 J9RAEA ) s IR 3 MUK RE (AL 2 1
B LR/ 4032 2 1 W/2d) , Herp 2R IR R A AR 12 4211 1 Ho ) Btk v B 5 FEEE SR 00 B
B+ 5iE 8 H T HIR AW Pr BRI i o EAL AR B R R O R, MEKRMER 1 vELEE (4
B 10y Lem; 403 2 O 2em) s IR 2 9WBUKREC(ALEE 105 13R/d; 40382 O 1 ¥k/2d) s IR 3 S5 38R (b3 1
2 800 i/m”; AbFE 2 2 600 Ki/m’) o
1.3.2 ARG bR AR T A 2 RN

ERMRE—FEAE R EEE YR, R ATEYERET RS ERSER, BRI REEARE
R MRE AR N ™ o AR R A EARHSE ABT BRSO BEA R ABT Al GGR Bk, 3
1 ABT #ifE i 25mg/ kg 1 40mg/kg PIFHHEL ; GGR MR 10, 25mg/kg 1 40mg/kg =P . ILIHEHFHIF
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F (R ERIR) 5 B 4 TR I A AR 0 AT . f;..ff:ﬁﬁmf:m .
W, B R 24h JFEUE AR I, G55 MK e BT — P o
100 BifhF,BE 3 K, ABFAPEEY, HCTER Block  Test number  Factor1  Factor2  Factor3
B R 1
1.3.3 oA xXT g En . B ARH T3
R

B T Vb B PR R 1 38 R A 1R 58 A 18 N 1 , B 2
REMFHMEEFFE , B A RE TGS AT
EAEMEYRER EKE, RERBREBELFERIER
BHEER, T AL B RAWFFEa M &K ik 3
44 R EPENLE RS, 45 E K EoT
B, 3% 50,100,200 ,400 mmol/L f¥) NaCl {5k A B )
HEENATFGEEMNR) , AMES SR HKE, 4
A0 100 RiFhF,3 REE, [F o) B (Pinus
thunbergii ) FIZR¥A( Pinus densiflora) WFp 0T H
1.3.4 P RAEERE

2005 4F 5 X4 A Y g R (B BEF FHIR)
BT, fF 6 A 3 HAI 15,80 10 BT, E3 9 A 23 HEARH W, £ 1 MEKFEEHR NI,
2006 4 4 FxTHE O R R 08 GEERIR) #5, WE g R AR RR(GIT 53EE) ARE AR
(BRE5ESE) URAEARIR S AG T RAERKRI, 40578 2007 42 3 7.8 A.11 B K[E—aT a0 € H
FRAERKYEE, BIA FYEH (B EH AR E RHERAKMLRE AR WEKR,
1.4 FaEath

REBITBEHEN RFFR(%) = n/N x 100 ,Ho,n HRFZILEFIER RFRE, N A EHF
B, REZMNEHT I TEHERREERNEKBITFHE, SEE 20T EREARMHENEH
BEEFFERFZSTA) B PHE, #17FRE, IR F<F,,P >0.01 i}, BAKEAZRADE;F >
Fyos,P <0.05 i}, JEHAREAZ R BE IR F>F,, P <0.01 B, AR AZRRBE™,
2 ZR5H5%H
2.1 YRR TFHERRRE
2.1.1 3EFL HBRIABOK AR E LR

3G, 5E 1 FR( L) WRERK(24.5) , HIRES 3 FR(BUKKEL, 10.5) , 80 13E2KH
XU R AR F R FREWR R, KRR, £ 1 RENE2 KFPER,F2HENSE 2 K&
FLEIHRNE LKEES. SEENRFHGERER L, THMR,1d 8K 1 IR, R4 FEHTEH,F, >
Foo >Fy o5 >F, > F, Uil +BERIXT VG AR F I Z RERAR B, Pr BRI AR E8) 2w
AR
2.1.2 BLEE FER/NMNBKEERIE LR

TS/, E1HER(BLEE) RERKGS), HRES 2 BER(BUKKEL4) . BB T EEX Ui
SRR FRIRFRENRER, HRERKRE. £1HENE 1 KFER,F2EHENE 1 K&, $3
HENE 1 KPR DHEEAFHFEXETHBESHANETFHAE 2B RS lem,1d Bi/K 1 ¥K,800 &/
m’, & EPR, MR EREIHARMER SHEHNRABERY S, WM EB L EE N lom i, B HYH%E
EWMTFHER, K6 HEMIBM ,F, >F, s >F, >F;, AR+ BEX DGR TF I RBNERE
# , BEABKR B WA K,

—
—
—

WO R AN W R = N = A WA WN
DN = = DN = DR e e o= NN NN e
=N = NN =N RN =N =N =N
N N = o=m NN N e N = NN
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£3 EZFTHBES
Table 3 Data analysis of Orthogonal design
7K Level
BES Test number 1+ 2 P BRI 3 BOKIKH BHFED
Soil types Pt mycorrhizal The frequence of water spraying Germination percentage%
1 1 1 1 23.5
2 1 2 2 16
3 2 1 2 37.5
4 2 2 1 51
K, 39.5 61 74.5 128
K, 88.5 67 53.5
EA 19.75 30.5 37.25
kN 44.25 33.5 26.75
wmER 24.5 3 10.5
R4 FTESW
Table 4 Variance analysis
) BIEFIM A TE BEHE
F5 £ IR The source of variance 55 o v F Significant
1 + 37 Soil types 1200.5 1 79.25 15.15 *%
2 Pt B4R Pt mycorrhizal 18.0 1 276.33 0.07 NS
3 BE/KYRHL The frequence of water spraying 220.5 1 242.58 0.91 NS
w% . BRI B very significant differences ;NS: Z2R A EF not significant differences
R5 EZFITHBES
Table 5 Data analysis of orthogonal design
7K Level 1 ELEE 2 BKRE 3EE/m RERR
R3S Test number Soil thickness The frequence of water spraying Density Germination percentage%
1 1 1 1 65.25
2 1 2 2 60.5
3 2 1 2 59.5
4 2 2 1 56.25
K, 125.75 124.75 121.5 241.5
K, 115.75 116.75 120
EA 62.875 62.375 60.75
kN 57.875 58.375 60
wmER 5 4 0.75
R6 FTELHW
Table 6 Variance analysis
) BIEFIM A TE BEHE
J57 23k The source of variance 55 o v F Significant
1 B+ B BF Soil thickness 260 1 67.7 5.140297 ®
2 7K YR %L The frequence of water spraying 64 1 90.27 0.709001 NS
3 % /m” Density 2.25 1 94.68 0.023765 NS

® ;&5 B significant differences; NS: 274 i 2 not significant differences

2.1.3  AERBIU M R TR S R

HE 1 R, g R AT R B LR AE AR M R R R Mk A R . Bk ABT 25mg/kg 4b3E5),
HEAHE MG 8d FFIGWA , LLATIRA ABT25me/ kg $271 2d, WAEHWRERE, GGR 10mg/ kg WK FHE&H,
H79.2% , B H Xt (42. 0% ) 37. 2% , FLYR MK YK 9 GOR 40mg/kg (62. 5% ) . ABT 40mg/kg (58. 3% ) I GGR

hitp : //www. ecologica. cn



9 RE %5 R F AR (Pinus pinaster Ait. ) Sl ¥ BR35 B ) R L 4167

25mg/kg(54.2% ) , 4371 H X BR 20. 5% 16. 3% 1 12. —=— ABT25mg/kg —»— GGR10mgkg —— GGR4Omgkg
e —A— ABT40mg/kg —— GGR25mg/kg —e— CK

2% ,Ti ABT 25mg/kg‘ E‘J?j‘ﬂﬁfﬁﬁ,ﬁﬁ33 3% . oo

2.1.4  EHRMHEXIV B F AT T R FRE N 80

R T Pim, B REEFRER, N 43% ;&
SPRATE , YDHLE AR T & ZE R IE ER 49K B B 3% b i
FEAR , YK 2 50mmol/L (25% ) , 100mmol/L (23% ) f1
200mmol/L{(5% ) ; 241k B i F] 400mmol/L B {5135
Ko UDHLNE ARG K 2 K HRE £h 43 BE 38 hn A B 3
B, b5k B 3 HnF] 200mmol/L B, & ZE i IA] & . i
ﬁt}i(7d)ﬁﬁ ldo 8 910111213 14151617 1819202122 2324252627

Wk 8,9, 5 Vb MLV AR 1, A 5 AR AA RO T AR
RERIEFE AKX T &E, 53518 83% F1 58% ; 7E£L B 1 AR R ELYR RO HIE BT T R SRR B
ST, HbF A FE R R R BRI M P& TFig 1 Effects of rooting powder and concentration treatments on seed
{E&,E 50mmol/L ﬂ] 100mmol/L E‘J%&éﬂf& E—F, lg‘g\m ZV_J germination course of P. pinaster
ZERIN T3% s R ZERH R 30% 71 18% , HBA1HI & 218150 5 b g AR FEIR 1,245 b0 vk B
R3] 200mmol/1 Bt , BAR SAAFPFE LB L o

®7 HHOPEXNDHBEAMFRORIFERR (%)
Table 7 Effects of salt stress on seed germination percentage of P. pinaster

& # 2R Germination rate (%)
.
<

NaCl( mmol/L) BERH Days(d)

7 8 9 10 11 12 13 14 15 16 17 18 19
0 CK 3 5 5 8 15 28 28 40 40 40 40 40 43
50 3 3 3 3 3 15 15 15 15 18 20 23 25
100 3 3 3 5 5 8 8 10 15 18 23 23 23
200 0 3 3 3 3 5 5 5 5 5 5 5 5
400 0 0 0 0 0 0 0 0 0 0 0 0 0

£8 HABHEX BB FRRT LM (%)
Table 8 Effects of salt stress on seed germination percentage of P. thunbergii

NaCl( mmol/L) BRI Days(d)

7 8 9 10 11 12 13 14 15 16 17 18 19
0 CK 0 5 23 35 48 73 73 78 83 83 83 83 83
50 0 3 8 13 18 50 53 53 70 70 70 73 73
100 0 8 18 23 28 43 43 50 60 63 70 70 73
200 0 0 0 0 0 0 0 0 0 0 0 0 0
400 0 0 0 0 0 0 0 0 0 0 0 0 0

£ HABEFAT FRRT LM (%)
Table 9 Effects of salt stress on seed germination percentage of P. densiflora
NaCl( mmol/L) B3FY Days(d)
9 10 11 12 13 14 15 16 17 18 19

0 CK 5 13 15 33 43 48 53 53 58 58 58
50 3 5 8 13 13 13 25 30 30 30 30
100 0 3 5 8 13 13 13 15 15 18 18
200 0 0 0
400 0 0 0

hitp : //www. ecologica. cn
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2.2 RN EEAE
2.2.1 ViR LTI AR E R BTR P

B2 B, P RIESR—MER S, KR REREN 6 AWTHHELRY LI, NERKE
BAKE,7T HE9 Ay, lEE SRR, BIREEAE LI, 29 ARAIIEAEKIriRHEERE, 5.
A Rk BB w0, 78 MU IE) VD 0 SR AN G R KRR, R R, RAF IR A K9 AJRBIARHTR
BEABELH, Hod i BHA A, Ui R E R I R m SRR A R A G B EREN
58.8%F174.2% ,

B3 R KB 2 R, B B2 AR, Ui R R TR0y 4 w0
S S A A ANAE AL, I PP 1 AR K I IR 7 WA S WS P WK ROE AR STE 7 A R 3
8 A#, WA K BRESFREN,9 AITEHABLMY, B RERE TR, MATT AL, B mzg
REEHRERRERE T REES, BB WAERRIEN, BEEILER,

--o- W ERINE Increasing amount of height
—e— M2 N & Increasing amount of ground diameter

80 ---e--- {1 Height 122 510 - —030 &

z 7 —e— 1% Ground diameter P E i oL é
L . E @ ool “o025 =
= = ~ £ _—
al) 418 5 £ 7L g §
3 50 2 3] Ho020 E 2
3 <6 s

2 40 416 % I 5 1 2
= R S el Rg 5+ - 0.15 =<
2 30 5 e B E|
A 14 8 Pig g4 e
g 20 S NS ~ 010 £
= 12 @ 2oL R
2 z ~005

\ \ ! \ \ ! ! L 110 g lp 8

S O A N D B & =0 g

A A A N R I I 2 =

H B Date

B2 YiisEnER R EERELE
Fig.2 Annual growth changes of height and ground diameter on P.

pinaster

B 4 B, U ¥ = AR S AT R0 E B3 N S5
AR E IR S R, TR AR ORI, £ TE g

WAL A KBS, £ IR WD e 29 Wi - e
AT R K GBI S H R H A £ OF 18 i
%2 MEREIE, R AR R B, B | 1o 544
M SO MBS R R AT 3 sy 52 | 14 Eoué
BETARTAL 2 oL 1 T2
DA AR 1 4R UM e PAE A K TR B S 1R ol T e
WLHFRAT 2 WA KT, RS SR 2 FHE SN
HBT 2 WA KR, X B TESHAT 104 £ e
ARIFERT, RE BT, 5 U AR A KA T B B4 VHbYB AL B A KA L
BIKISAE, B S iR TSR AFEAZIE], TFig 4  Annual growth changes of leaf’ s number of seedling on
P. pinaster

MR SERENERAERBRE SR 2 KEKR
BT, HPUDHERRARENEERRBESN

Fig.3

06-13 06-24 07-11 07-2108-14 09-08 09-23
H #A Date

B3 HisENER BEERERLR

Increasing changes of height and ground diameter on P. pinaster

60

—a— ¥ The number of leaves
--ee-o- G EOE R

Increasing amount of the number of leaves

(=}

42.2cm,2 WAKRE N 11. Tom; TARBRE R SAE KR E R 52. 8cm,2 WAKRE Y 19cm, R E S 4SH

2 KRERFAERBEEZR (P <0.01),
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2.2.2 FEMBWBEE A EAL KR P

B 6 XA T T U BT N RR B A K A, The secondary heiiht growth in autumn

. 20074E B AR E

T3 A AT, TN E AR 7 2 5 60 [~ The height growth in spring and summer
RK,AHBIK 17. dom F1 17. 9oms TB 11 H AL, B ol N
MR SRR IR IR EXFIIFH \ \\
R, V5 ERAO R (2 2 ,80. 20m) STUHEFAR(3 2 0| & &
4E4E,65. Sem) FEMBEER (P <0.01), TiHAEA Fo 30 L
RAHEHIR 3 Y AR AR 1,3 ELETTBEF AR 3
HET 2 FERERI, BT RT3 -1 At 2 )
WHEAERBEZER(P<0.01), 10 |
2.2.3 FRMALEIN IR KR .

RIRE AR S E RRIERNPR TR, 7 Contaﬁﬁidlings Bare—rﬁtﬁsidlings
2006 4E5HHINE B AT T HEAT IR AR AT, ¥ T LA P
P ARRB AT R S, HMETA, ARERE, D B 5 UHIE R KR K HE
HWEEMRRENRAERKETASN,3 A HRHRmRE Fig.5 The secondary height growth of P. pinaster

A EE R A 21. 6cm 1 17. 9em, FiE FAER

BEZF(P<0.01) ;1 11 B4rp9#RM1R 1 (88. 92cm) MIAT#R 1 (80. 16cm) KM R ZER B (P <0.05), M3
A8 ARMAEARKE  BRRE A 0. 40cm Al 0. 62cm; 4% #70H 2 0. 36cm A1 0. 61cm, Hif2ZE R A K;
11 AR AR & 25 (P <0.01) , BERTE, Wil R I3RS R A KR IR T A48

B PP F A0 Spain provenances Kl 3EE MR France provenances

90 1.6 —

ot - R T

@ 60 |- &

53 g 1.0

< 50 |- S 08

£ 4L g :

3 30| S 06

m"é 20 F o 5 04

m 10 N & 02

NN ! 8] | ! |
2007-03-30 2007-08-08 2007-11-07 2007-03-30 2007-08-08 2007-11-07
A Date H #] Date
B 6 Vi MTEEET 5 R EMEA KT IBIR
Fig. 6 Compared with the growth rhythm of P. pinaster between Spain and France provenances
O &#% 1 Container seedlings = AR B Bare-root seedlings

100 - 1.2
= 9 =
5 sl § Lof
~— 3
@, 70 - £ 08
g 60 £
@ 50| £ 06|
= 40| E
3 30 b g 04
A e
w20 - o 02|
H 10| 5

BRH | D | ] £ 0 1 1 |
2007-03-30 2007-08-08 2007-11-07 2007-03-30 2007-08-08 2007-11-07
H #8 Date H#A Date

B7 USRS ARE A RIS

Fig.7 Compared with the growth thythm of P. pinaster between bare-root seedlings and container seedlings
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