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Table 1. 4t & & F o &E #
Provenances included
iE #h+.-Provenance " . | ».E TR I% ﬂqzﬁ g
No. B 7 Location Latitude [Longitude| Altitude ahrlxlgigl %?321
temperature rainfall
| | Fairchild State Loresy | 81°4s'N | 95°05'W | 300 Max : 105°% | 45 inches
Texas
2 Louisiana
3 ”
4 | Ashley Arkansas | 33°02’N | 91°56¢/'W | 175 f “6J4;£ . 4o | 51 inches
5 | North Little Rock ) (J uly : 82°F)
6 |imileS:Bof Florida | gooiN | s22arW | 120 f 67°F (Min.y| 50 inches
7 Taylor, Baker Co. 7 30°26'N | 82°17’W 65°F (Mél;li;) 50 inches
8 Wilkinson Georgia
9 Newberry S. Carolina
10 Hertford N. Carolina
11 Harrison Mississippi
12 Raleigh - N. Carolina | 35°45’N | 78°35'W
‘Bi-1 Bigwoods Maryland
Bi-2 ” ”
Bi-3-1 ” ”
Bi-3-2 ” ”
Bo-1 Bounds ”
Bo-2 ” ”
Bo-3 ” ”
Bo-4 ” ”
Bo-5 ” ”
Je-1 Jersey Road z
Je-2 ” - ” -
Je=3 ” ”

Ma-1

Mason

”
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in this study.

EREMK T OH K
Description of seed source stand
B W | TEE | TowE| Do, mEREE
o | bR * Seed collecter

USSR RO
Topography and soil

. Age |Average|Average| -Volume ‘
) B.H.D. H. per acre '

Gently rolling upland, yigrold lllédzes % e 18 0(1)30' F 8 L.Brown, Forest
Sandy loam . : enetics Laboratory,
(24 inches), Subsoil:-Red Texas Forest Service.
mottled clay. i .
} Louisiana Forestry
Commission.
Lexington silt loam, Southern Forest Expt.
slope 1~3% 70 25 9 Sta.
Arkansas Forestry Co-
Weathered ocala limestone 12 9~11 30~35 mmission.
} Southeastern Forest
” 15~ 7~14 20~75 Expt. Sta. -

Dr.B.ZoseL, N.C. State
College.

Department of Re-
search and Education,
Maryland.
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Location. of seed source

o
-t

Fig. 17— %<y ORBRASMER & YETF ORTBH
- Natural range of loblolly pine and approximate

R locations of seed sources.
land Jif Bigwoods #15® 3 £f3#f, Bounds M5 6 £#, Jersey Road 5 4 R, Mason i
1 B R L RBEINA D TH %, KL, Bigwoods iR No. 3 OBEFIX, #ARLY
CETFOERCK L, LN 2EEDIRETH->7DT, Zhi Bi-3-1 & Bi-3-2 X4y L, ¥k
Bounds #5ER# No. 6 & XU Jersey Road Mi5EERHE No. 4 1%, AR5 DT,
ERE TR LI,

BHRSOBRT ~ 5 &, BBLEOMEL Table 1& Fig. 11RT,

WA, 105847, MRERBIEA CHR) L, BRR)IEICHRE X LCER L7c 1 IS 2
FAEET, 19604 4 AMBRHICEE L7z,

ABHIEER REEKBRH BRI AFIRF/ ML (BFH, AEREEX40MEEN/NE) ©ERRME I
MEL, ke 600m, EAIIEARILAET, ToLzKEIIbAEZERMILOXUBHITIIY, BHE
MOMRBRIESH 2 MIGEL TS, 1L, Btk XOCHEHEELORMEITH %,

HEBRHAHEO®RIL 3 EDKRBLIIL, Table 2 DL LD TH D,

BFER, 470y 7EBEE L, 17wy b—1 RHE—6044E, ERARIT 2.00mx 1 50m T
%, Maryland MEDRBIFIFRFRIL, FEKOEHET, Bi-3-1+Bi-3-2+Bo-5%4£7r » 7iz, Bi-1.
Bi-2+ Bo-3+ Je-1+Je-5 % 7 v » 7 OD—RIT AT, LT = » 7SN TFNRITHER L7,

RAER, 1FEBOME L 5484 (EHE 3 REMRE) OlEL D iEfE 3 £MoMiBconwT
Tleotc,
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Table 2. MR W R R oo KOBR

Climatic data at Oxevama test plantation.

B # Time K[ {8 Temperature (°C) oW OB " %
4 A B2 0B 2 K £ 4y | Precipitation R; P
year | Month | Maximum | Minimum Mean (mm) e’erence
1960 5 17.9 8.8 14.6 . 275.1
6 21.2 12.4 17.6 176.8
7 26.5 17.2 23.6 | 96.7
8 25.7 18.1 22.9 414.2
9 2.1 . 15.1 19.6 | 185.7 23%@5*@?}% frost.
10 16.6 7.7 13.2 106.2
1| 124 0 36 8.9 86.7 léfﬁog@ﬁst cnow.
12° ©7.6 — 4.1 2.7 | 11.9 .
1961 i 3.5 - 7.0 — 1.0 15.7
2 4.4 — 5.5 — 0.5 12.2
3 8.6 — 1.7 3.8 102. 4
Annual 11.4 1483.6
1961 4 16.0 4.7 11.6 109.5
5 20.0 9.2 16.2 . . 85.3 Zgﬁbii?%ﬁ frost.
6 21.5 . 13,0 18.3 450.5
7 26.7 18.1 23.5 197.7
8| " 25,8 | o 18.1 23.1 220.2"
9 23.5 15.6 20.1 159.6
10 17.5 9.9 14.5 | 451.0 | (118 8 B#EE
n|oz7 2.6 8.8 50. 4 lfﬁl‘ﬂgvé*)gigt frost.
12 " 7.5 — 2.0 3.6 21.8 13 Nov. first snow.
1962 ! 3.7 — 5.9 0 25.8
2 5.5 — 5.1 1.2 1.5
3 11.2 — 2.9 3.8 29.1
Annual| ° 12.1 1802. 4
1962 4 13.8 2.8 " 9.5 87. 4 1§HA11§rE.wﬁ13§£ frost.
5 19.4 7.9 15.1 T 213.6 .
6 20.7 12.0 | 175 282.8
7 26.0 16.8 22.6 235.0
8 28.1 1.7 | 24.8 201.6
9 23.0 13.8 - 19.5 57.3 :
11 10.8 2.7 7.7 511 |
12 7T7'p - 2,'6 3.6 25.4 ééﬁl\?gve*}giit Snow.
1963 I 1.8 — 8.1 — 1.2 24.0
2| . 8.2 — 6.9 — 0.7 0
3 8.4 — 3.4 3.6 30.7
Annual l ' 10. 4 1350. 4
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Table 313, 144HE (FEH 1004) - 5 FEHE (RAEMAR) OTHIE « IBAS X OHBEHTO
FHERTHD, REL, 7r Y FEITIBAUEFRETIC, TTIEO~85%IEL TR Y, 19624108 OBER
ETEROAAA, Table 3 OUEAMMICR L 5, MEMICHIL, %bdTHokrol.

1A, 5E4AREE ICENMCERERERSRED b, 1EEHORE TR, Maryland
Bi-3-2, Florida—Taylor 455 % B {, Mississippi, Texas, Louisiana, N. Carolina, Arkansas—
North Little Rock FEXED -7z, 544EL#IFHTIX, Florida—Taylor g, Maryland g Bi-3-1 2%
3 B <&, Texas, Louisiana, Arkansas, Mississippi #E» % <, ffic Texas g, Louisiana g (No.
3) BED o, 1E4EL SELR KT HEREDIMERIZ, N. Carolina—Raleigh, Hertford a1
F4TI1212, 9BET, REOEWI A~ TCBLTWAA, 5ELETIES, 6FHIEND, ks
— TN BET HEENED SN, £/, Maryland 3 Bi-3-1 & Bi-3-2 OB B AN 572, £D
IOV TDIEROLBIED > 708, TEOR « KRS A~ T LTHIBEE, FELEHLERDL
N ot £FRELT, 1F4EHEL SEEBFHOMICEDHBEER (HEIRK=0.61) 2FBHbNh
7o '

7 — =Y OBEREC KT BHENER IOV TOREMIC KT 2RRERTIE, RNEESATEERD
REEX D DTSR TYBHI 2 23555, /MRLABRM TORRIZ, L5 Florida, Georgia, S.
Carolina, N. Carolina, Maryland BEMFED ?’/l/— 7Cd 5 Mississippi, Louisiana, Arkansas,
Texas EX D b, BEREXT <O TVWaHRARBDONIc, ¥z, Waketey 2 52 Maryland 05k
HTIE 5 FAERTE L BE L OMICE V- IEOEBIBRAEE L, Louisiana OB TIHMEV- & OHERBHR
DFEETHZ LERDTVER, FRTREKTRDLNED 57z, Lirtie & Teerer® X, Maryland
DERMIC T HEERCT ST —F~v D 6 EMORMETHEL, HHED IO, EHTIEMLY
DRESED o 7283, EHOERMITHER SNISBEE, EHFEDRENEVWI LE2HRE LT3, Fik
c1%, N. Carolina BEA35 44T, BMEOMERASEAICE LZE, X Maryland EQBBIFIR
FROKRGF BB EIFRRERR L LR EHBHIF N5, Florida fEORKEL &b TELIE,
s 3 FROBRTI, EROBEIERDIE,

FE$% 3 ERORGIRR, B SR OS5 #SITiER%E Table 4 TR,

BE &Rk, BERCEWTD, ENRCERRER RO LIk,

Fh, 7Ry /HCLEEERBO LN, RBHIOWTIL, Ve v 7 B¥MbD TR v 7 2R D, 2
RERTHEH, I~MT Ry ZIXELALEEMTSHD, AT r o 7 pbM TRy 7T, 2200
JEEEML, ZOMBARVHIEBR LTV DL THS, HERE, Ve 27X 030, M7 ey
IHEBNC EpD, WBICHLTIE, EAEL D VENFRAAE BB L LELONS,

LaLESRD, Tro 7Lk b5 OIBMEBID 2722, £REZELT, HEROBE VIO LEVD
DL, EHCE T, YR X VREOE BNT B, Tibb, 7— £y RIS R ORI
BT5 Florida—Lake City, Taylor 4%, WFRORKICEWT b 100% ICIE WHIERE T L DK
L, &It#ko Maryland E3RE»HDH D, WFhbfthEICHEL, BN E TAdhr o,
Maryland E#FRE, KI5 DD DL 50 EORERE R LIcwd, £ Dip T3S, Carolina, N.Ca-



Table 3. 1E A S X OCS5E L0 ENNHEERE
Height growth by provenances after first and 5 growing seasons.
| 4 4 1 year old 5 4 & 5 year old
E H — W 2% A % W = A % SE # #t & (m) Average height (m)
Provenance | B E A ¥ | TaomtECem) E A - -
Surveyed Average Rank Planted Surveyed Bloc F B R bz
number height (cm) number number 1 I I v Average Rank
1 100 10.6 13 240 149 1.67 1.62 1.77 1.24 1.58 15
2 100 10.6 13 240 117 1.73 1.70 1.86 1.85 1.79 10
3 100 13.2 10 240 106 1.81 1.48 1.58 1.52 1. 60 14
4 100 15.0 7 240 147 1.84 1.76 1.73 1.73 1.77 11
S 100 12.9 11 240 130 1. 67 1.78 1.56 1.72 1.68 13
6 100 15.3 6 240 28 1.92 1.90 1.72 — 1.85 6
7 100 18.2 2 240 42 1.90 2.03 1.90 2.25 2.02 l
8 100 15.9 3 240 109 1.76 1.83 1.89 1.88 1.84 8
9 100 15.5 5 240 167 1. 87 1.77 1. 87 1.99 1.88 3
10 100 14.2 9 240 90 1.76 1.94 1.80 1.89 1.85 6
11 100 7.4 15 90 34 1.68 1.81 — — 1.75 12
.12 100 12,0 12 210 126 1.89 1.98 1.92 1.69 1.87 5"
B}—3-1 100 15.6 4 240 201 1.81 2.07 2.05 1.99 1.98 2.
Bi-3-2 100 18.6 1 240 170 1.99 2.01 1.79 1.74 1.88 3.
Bo-5 100 14.7 8 210 166 1.77 - 1.69 | 2.02 1.82 1.83 9
4 # 4 #F  Analysis of variance
B E | F "
L. egrees o um o :
Source of variation “freedom squares Variance
1 4 4 1 year old '
PE Hb TH Between provenance 14 12309. 5774 879.2555 **
JE H N Within provenance 1485 21974, 1900 14.7974
' 4tk Total 1499 34283. 7674
5 4F 4 5 year old .
Try g Block 3 " 0.0086 0.0029
B 1 Provenance 12 0.8315 0.0693 **
iR *= Error 36 0.6146 0.0171
£ K Total 51 1. 4547

®k  Significant at 1% level,

e EWHEC~p5— L

[72

(T=-1
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Table 4. fE % 3 ERMOE®BHNBER

Mortality percentages by provenances for 3 years after planting.

g Hh, Block ¥ g A
Provenance 1 I m v Average Rank
1 50 48 52 62 53 - 6
2 83 98 "85 57 < 8l 12
3 72 98 88 82 85 13
4 37 53 60 47 49" 5
5 45 50 75 50 55 8
6 100 100 98 100 100 15
7 98 100 100 97 ©99 14
8 58 77 88 75 75 10
9 20 53 65 - 32 .| . 43 4
10 23" 67 90 83 .66 9
11 85 70 —_ - 78 11
12 38 75 52 50 . 54 7
Bi-3-1 30 8 32 17 22 1
Bi-3-2 30 37 48 20 34 3
Bo-5 17 27 22 27 23 2
vix 54 o G Analysis of variance.
= " B B E ¥ 5 a 54
Source of variation D;:rgé‘eegg nff ggﬁrgi Variance
7w » 7  Block 3 2627.22 875,74 **
e #1  Provenance "3 33589. 65 2583.82 **
%= Error 39 5569. 78 . 142. 81
S f#  Total 55 41786. 65 ‘

**  Significant at 1% level.
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#i2, Maryland BRI~ 0%T, LIEOMIEL 03 DB, M s HREOERTAI X
BRHREEL LEE X Sz, Maryland BEOARFRY, 2HEMRE, TRTIOBLULETSD > 2DILK
L, HEIESBBUTTH -2 L, i, 7— K=y DRRCKITHHEHTIIER S, FREhoREx
SO B SEETIUE, RILRBRIRCAE S 519% £ &, 518, 7~ £ (Geor-
gia ) D2EERBETIE, —7°CT, »k)OWHELZT 522, MEILRBRHATEC ST 51960
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Table 5.  Maryland MERBFIFROBERRE S CICHER |
Height growth and mortality by individual trees. from

Maryland Provenance after 5 growing seasons.

8 B | R AN | &% &Ax | THHEBEOM ) & E =
Mother tree _Plar_xtedA number | Survival number Avera ?n)helght - ngﬁ%ﬂtty
Bi-1 .63 46 L72 . .30
_ Bi-2 . 106 89 1.81 15
Bi-3-1 240 201 1.98 ' 22
Bi-3-2 240 170 1.88 - 34
Bo-1 Lo .16 14 2.30 13
Bo-2 21 20 1.86 5
Bo-3 50 40 1.77 24
Bo-4 25 20 1.61 20
Bo-5 210 - . 166 1.83 22
Je-1 100 90 1.96 10
Je-2 48 30 2.08 40
Je-3 82 57 1.87 - 30
Ma-1 10 9 2.33 10

BT 55855  Analysis of variance for height.

B B B ¥ 5 M
B & Degreées of Sum of * - LY
Source of variation freedom squares Variance
B8R Between family . . 12 11.7753 0.9813 **
f # /- Within family 939 167.8401 0.1787
£ 17:N Total . 951 179.6154

o Significant at l%hlevel.

%m%w&&m@%@ﬁﬁﬁlémﬁmﬁ‘ﬁhmfﬁ@%@&&mﬁ$#mtﬁo~y.
ZHkE MinckLerl® %3 Illinois MEHICEWVC, 1950~51FEDEEH DT — 57/Emwm®m$ﬁ§
BLIEHBRLELOLTWS,

FHEE L BE & Ok, EBABRIIED Sk d 5T,

Table 5 & Maryland ERBBIRFOFHHE (544), iR (ERE 3 EH) &b HET
DV DHHBTRERTD 5.

FEER H B —E TR VA3, mﬁkowrm’MMesr TRy JCEBENEP -2 E2D,
W LBORES DLW O L LTHRLEER, FRMCEERERSHD bhvi, M & OBfE
BREDHBTIX, 3HI%REFEHL EOREELT L, Ce .

HERMERCHB L, TT, Blibhdbok, 2O Ehb, #RAShic Maryland FERHS
BUIRFRIL, BT 5EHMEIS TR S HIBTEh 5, WoEraeme2?® 4, Illinois MEEETi%, Maryland
EPEFRE, RRLDERIBP LI EEBRELTVS

- F72, Wakerey1® 25 Maryland #>5 Texas ¥ TD 9 FEHD 7 — £'= V2>V TEH Lt@iﬂ’fféﬁ@
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# %R T% Maryland uﬁfk LicBa, BEHEODONEZILLHELTT, & < T DHTORME
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A Provenance Trial of Loblolly Pine.
Five-year results at ONEYAMA test plantation.

Mitsuo Iwakawa, Misao Waranase and Susumu Mikami

(Résumé)

The study reported in this paper was undertaken to obtain information about variations

caused by different provenances of Loblolly pine.

In 1960 test plantations were established at 8 locations in Japan. The present report

includes ‘some observations of 5-year height .growth and mortality at ONEYAMA test planta-

tion, where many of the seedlings were damaged by cold.
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Materials and Methods

The seedlots for this study were collected from 15 locations in the natural range of
Loblolly pine.

The locations .and some available data on the provenances are shown in Table 1 and
Fig. 1.

The seedlot from tree No. 3 in Bigwoods tract, Maryland, was divided into two lots,
Bi-3-1 and Bi-3-2, as it was supposed to be a mixture of two tree seeds in respects of form
and colour of seed wings and colour of seeds.

The test plantation was ‘established at ONEYAMA (Lat. : 36° 21°’N, Long. : 138° 45E,
Alt. : 600m), GUNMA prefecture, in the spring of 1960, using 2-1 seedling grown at the
nursery of The Government Forest Experiment Station, Tokyo. The plantation consisted of
4 blocks representing imcomplete replication. Within each block, seedlings from various
sources were assigned at random to 12 plots. Each plot includes 60 seedlings from one prove-
nance, tree to tree spaces being 2.0X1.5m. Of seedlings from individual trees in Maryland.
Bi-3-1 Bi-3-2 and Bo-5 were planted in all 4 blocks, Bi-1, Bo-3, Je-1 and Je-5 in a part
of the blocks and others in rows outs_ide. Bo-6 and Je-4 seedlings, which were few, were
excepted in this paper.

Climatic data of the plantation site are shown in Table 2.

Results

Height growth after the Ist and 5th growing seasons from sowing and mortality for
3 years after planting are as follows:

Height growth Highly significant differences were found between provenances in first-
year and 5th-year height growth (Table 3). At first year, the growth of seedlings from
Maryland Bi-3-2 and Florida-Taylor were best, and Mississippi, Texas, Louisiana, N. Carolina
and Arkansas-North Little Rock sources had poor height. At 5th year, Florida-Taylor and
Maryland Bi-3-1 sources were best, and Texas, Louisiana, N.Carolina, Arkansas and
Mississippi sources had poor height, especially Texas and Louisiana, these being the worst.
As for the ranking of height growth at first and 5th year, N. Carolina-Raleigh  Hertford
skipped from 12th and 9th place at first year to 5th and 6th place at 5th year. The rankings
of Bi-3-1 and Bi-3-2 were replaced. Other changes were not significant. The seedlings from
individual trees in Maryland presented significant differences between mother trees.

A strong positive correlation existed between height at first and 5th year (r=0.61).

A geographic trend recognized in height growth was such that the stocks from At-
lantic Coastal Plain have grown faster than those from West Inland.

Mortality Highly significant differences between provenances were found in mortality for
3 years after planting.  Significant differences were also found between blocks. This fact
may be strongly attributed to slight topographic variability. = The mortality appeared to be
more sensitive to direction than gradient of the slope.

Mortality percentage varied from 5.0% (Maryland-Bound No. 2) to 100% (Florida).
It is supposed that the remarkable high mortalities of stocks from southeastern regions were
due to winter cold, as ONEYAMA plantation is situated near the north limit of Loblolly
pine plantation in Japan.

Maryland, S. Carolina, Arkansas and Texas provenances showed low mortality per-
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centages, and Georgia, Mississippi, Florida and Louisiana showed high percentages. Florida
provenance especially suffered conspicuous injury, and it is supposed that they have no re-
sistance to cold, while Maryland provenance is resistant to cold.

Generaly speaking, the stocks from more northern or western inland provenances having
less precipitation showed lower mortality percentages than those of provenances from southern
rainy regions.
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