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Fundamental Studies on the Nutritional Physiology of
Larix kaempferi and Thujopsis dolabrata.

Yoshio Saro

Kazuyoshi
B

O e 2
W I. 57~V Larix kaempferi Sara.

FCHRUS T covvereocinnnininniciiccinins 2

I KRFERUHE e 2

II SBRAHM oo 4

TIL FEBRESIR  --ovcvrvereersmmnnnansasnannnes 6
1. Aok 3 3 SR ED

BPL e 8

Q. RUMTREE  coeeereeerrermreesnrniaeanans 9

3. HAEEIRER  -oeeceerereeeeiiiini 17

A PUHZREE  oeeororereeeiernrnnennns 2

KW 1L e~ Ghujopsis dolabrata S. et Z.
KRV‘ T eerenececaniansas eesesesaitone 33
1. ‘ﬁ& j,ﬂ,.&z},ﬁﬁ ..................... 33

Muro
4
IL ERGIEIE coorerevemmemmemminnecennnnnens 36
TIL FBRESR  ccrverveerroserarenmenininne, 35
1. AR ic g3 3 LT RBo
-1 . T R 36
PR+ Fi.y - SIS PP PIISTIP PRI 37
3. BNEERER  eeeereeneeeereesnneennane 43
4 DUTEREE ---ooerrrerrrernnareaneaanans 50
# L e 56
¥ B e 58
BB SCER  veererierneierenennniieiierieiree 59
ROSUME  cvvereerrreornrerimmierieenseeninserneicones 61
(T4 EL P T TSSO OO 62
MK



c2)

] B

AT OB DRHNIC AT 2 e PSR ETEIC R D BIK 2T BISR LS b b Y
SEHRELIRDICH L, ANOMOBRIICKIL N WFEHRT, 7cr 2Bk nisLTY,
BRRHEIR - M ATAE B D B E L ORI T B 102 5 0E, £ < oBBRORSIUN
LhERD. COWKERRANH LO—FAMERDICIE ST, BHOSHN & KR
O 2 £ HR B TEIE TS 5. |

B DURHIHOPIR SR E LCIE, WO AT BBl x ISRINT & BN,
HowHEe E 35 B0 TR IR AL LB T DB LB BB, KRR
FPMOFEIC I b B I bt 5 ORHiE EF TR BIC bbb b, MARRONE
1 AKKIOU 2 —HOHTERIE LM b0 L BERC L, ZTORENNETS 302
OEE S AT D, Lib LACHEHEEOSE & S0, BT I\ 7o 2 ORI AR
Citbil, SEEOMIR, KHA BEOIE, HROMHO EHCRITT VA, Ads
& L OMEOISD S B B RTS 5.

R TIE ORI LI BIC, BRENCILEYIT, & O GERICKY [ AV E 0 41
P M T AT R T R 2 O OB mAs g o £ il 7 288k i@+ LWL,
AU OHEC P A & LTR B R0 | B A§ 4 B BRI AV T e
BTk 2 U A B |

AR TEA =Y, eAEEIL, SRWBRINHCO B XOER i v e

(1) WHOIEFRAEFTORC YA B INAUT A O dnfel7x 2 B L0
@ AN OMTR BEBHES £ < b AT KPR 2
(3) JEk b AR MRS flls o

O3BNe AT EEBLHDOIHE L .

RBIRHBERICR T w008 BIIHO UM B B0~ TBOT, E (4
HEA ARG 15 18 W0 b F, UL oM MSRRAT LA KIS E b Lee B2 L 5 L
HC RO KT 5.

wxiE L h5v*) Laric kaempferi SARG. |[ZERST

L. REHZERUHE
1. HER) WAL 5 =Y (RIS T 5.



(3)
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w1 Table 1.
MRS SRR | Partiallgfﬁﬁitéﬁét:iggohﬁqm N
Comp ;ﬁfﬁ&‘f’ie“t N uﬁﬁiﬁ?&lﬁﬁon N l::ﬁ?:stolidgon N g}}igglggoﬁr_gon
minus nitrogen | minus phosphorus | minus potassium
(mg) (mg) (mg) (mg)
(NH,)2S0;4 - 80 80 67.9
NH;H-PO, 21.1
KH.PO, 25 25
KCl 12 12 256.7
MgCla 20 5.2 20 11.2
MgSO;4 18.7 11.0
CaClz 50 50 b0
CaS0, 61.3
FeCls 0.2 0.2 0.2 0.2
DIl waker 1 1 1 1

P EANIL KNOP FCHAGKOH 10 50 1RO SO TH 5. e lE4iHHE L TR 2D
—AMrrxy=y, ThzJy=v, FFeYTHEBRYITOHMELBEE TS D LAk
7 o= T AN SRS AN TESRHL, BV 2R
5600 @H N, P, K, Ca, Mg, S 0—0, 4¢3l #KE MELBRUT 205 T, o
S OOYWHIBHHIRRCR TN UL DR LW EHALTT TN TS,
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S OIBROKEA 4 ~RBEE pHE6 TH Ok L, JEME R RIEROTINE
28 pH6.0 THOADT, HROWMEELINR pH 5.6 K AV LY.

7. HIHIZ1IHY F400cc & L, 5 RiIe 1FEORIGTIH L 7o MM BN IEIH 51
CHE, 20 53 509 WHED VR LD L Fe R RO IRATIBIIR 2 B 11D BRI &K
Y e 15H5o% D ) Bl B LSRR Y A LRV ABEER D, KT OBROR LY
Hiore. HREPCEONDEZKOTIX 15MIcH 11 TH 3. z OBFEERKIcEKOTRE
P ROV ASHRPOR & O LERE S PROBGER L7e. PRiTRmiEs Tk BT L 7.

8 MTHREWTHEC, HHEOBL ML /oo KEboH T-ROBBERXOWML.

n2n Table 2.
e YT“_ aR e mm—— T Ao
P Temperature °C | Temperature °C_
| R K3 B B &
Maximum | Minimum || ) _Maximum Minimum _
6}’21” ~30n o, 0, 9}]1“ “'IOB Oy 0,
Jane 21 to 30 22.6°C 16.2°C l Sept. 1 to 10 27.6°C 17.8°C
TH1H~10H 9 H11H ~20H
July 1 to 10 2.6 18.1 Sept. 11 to 20 23.7 164
7 Ji11H ~200 9 B21H ~30R
July 11 to 20 7.0 20.2 Sept. 21 to 30 20.3 121
7 H21H ~311 104 1 H~101
July 21 to 31 341 234 Oct. 1 to 10 176 95
8 A1 H~101 . 108114 ~20H
Aug. 1 to 10 33.6 23.7 Oct. 11 to 20 15.6 8.5
8 H11[l ~2011 1051211 ~311 ay
Aug. 11 to 20 324 23.2 Oct. 21 to 31 129 3.2
8 121N ~31H
Aog 21 to 31 28.5 19.1
. % B & N

AR LRicon T in 2 8B o T2 L1707 (Y 1Is k)

B A BEHRCBTZABRC LRI LI D BeHD IBHOEY FEJIEL, WO
IR BRI RE 2K 2 21T, 14 HIRiB D I S =Y L HRLT, 27 vY0LHck
BT A EHKOWEL LD ThS. Wb OMs B EEARIC K DI AL TRL, Rb ¥
DIBRIL IR B W CHR TR L e e T 3.

WMLT 19X DSBRCEZSMMOEY FTRA 5 =Y UMl 2 2 RSB CEUIIF I T1%
FANDHELEE S50, WFTE ATOUME SRNETRERY LEL T 20 EM
BAELL, 63X b 10KKED SMMOEY + TRAETOF NI ZEHEARREL R b
AW KB 2 A, N ITWED 5 WCHD SMOFEY FLHWHOEY FiF6MOEY T
AT O U 7 2 BEINCAR IR L 20 IR R I b T ic i o AT N D h r b A &
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Hatching part shows that tree seedlings received complete nutrient solution.
The other part, each of partially complete nutrient solutions. C. : Control
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% 3 & Table 3.
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S e R e
o §%§1§§&§§ AR (mg) | R (me) i?i(ﬂ TR s
£ LRk 3 P B % 'E ')i:% g Fresh weig_l_xt_ Dry wewht Er(:enlgge B (;g-tl;go
P kB8 21 BMES B - éﬁ 2K .
ot No. o 8l Bl Ximd s Ty #| 8 Bw% \mp RE| 8| R EE
B o] .3 | and and and .
R | _z°§ (em) | (em) | (mm) | root _*%P |7 | root | *P F0L | oot | 0P | TO0F [lengthweight
P 1 ) b ora o ol oma ol oy |
. Control 1 b 9911201 1.56 | 959.0, 706.0, 253.0; 2334i 183. S! 49.6 | 75.7 | 74.0 | 80.4 | 82.1 | 370.6
i 2 . ‘
Control 2 b 10.7 | 10.7 | 1.37 | 811.9] 663.6{ 1568.0, 189.4{ 160.8| 28.6 | 76.7 | 75.4 | 81.9 | 99.6 | 562.2
a3y Do |
Average | b5 10.3 | 11.4 | 1.46 | 885.5| 679.8| 206.7| 211.4 172.3| 39.1 | 76.1 | 74.7 | 81.0 | 90.3 |440.7
- —_— . — - ——— — —— l.__. .
Wik 1 100% Percentage of control 2 on control 1 basis
R 2 ! | - I
Control 2 100 108 | 89 88 86 93 | 63 81 | 87 58 101 i 102 | 102 | 121 152
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UMIOTITIEAIAR RO S & U2l ¥ b e L 50K, Fificik s &8
LOHRBEZNFRBENL 2 THEX 2 B viic b s
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I B ] Table 4.
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e %é Sl %ER p) | WEE mg | AAK () | TRE %)
2 R . . i -
Ho Bk skl B © 7!:8% Fresh weight Dry weight hﬁ%‘:ﬁ‘gee T‘}%ﬁ“
‘ ?isg £ BMEZmL, 21k Tk | gy | B
Pot No. 7&.5::: EZ Eéf @gé top || M |pop B M | pop WE W ﬁ ﬁz%
¥ sB| o and and and .
R _i E'é {cm) | (cm) | (mm) | root top | root root top r09t root top | root lengtﬁ} eight
é‘f;nfo{gi 5 (103 114 | 146 | 8855 679.8] 205.7 2114 172.3 39.1| 76.1 | 747 | 810 | 90.3 | 440.7
BEER | 5 | 35| 04| 070 |1300] 992 398 472 366106 (661 631|734 375 345.3
"“w-_gﬁ@ 5 | 47101 | 083 | 212381588 548 694 542 162 | 67.4 | 65.7 | 723 | 46.4 | 356.6

WREE 2 | 44| 927 089 1605 1163 443 565 465 100| 643 | 600 T4 | 478 | 4650

HERW. B PEIRE 100% Percentage of each pot on control basis

R 34| 83| 48 | 16| 15| 19| 22| 21| 27| 87| 84| 91 | 42 | V8
f‘“‘_’ﬁﬁg 100 | 45 | 89 | 57 | 24| 23| 2v | 33| 31| 39| 89 | 88| 89 | &1 | 81
WIEE | 40 | 43| 81| 61 | 18| 1v| 22| 27| 27| 26| 85 | 80 | 96 | 55 | 106
% 2 M Fig. 2
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z g # jgn Ce <N -P,0,-K.0 C. =N -P30; -K,0
]
BB R E
Ce ‘N-P'Os <K,O
—— ¥R Height of stem —_ iig:r(’éﬁk) lﬁ-«;sh weight T/R# Top-root ratio -
-—- % Length of root -—— i’iik:g(éﬁk) Dry weight —— £ onlength
p and S ’
e HFEH R Diameter at - :
oot ey ; Aﬁcﬁ(%gf? tﬁﬂpoasntgr:o%b ~-~~H%ER ondry welg.ht

L ic AT T2 L0 & MEEBERD 2 ENH
P, o AREIIERGE 20 Hic LT, NERE, SnAFcHLhic#ES. 2§
ORI I HEERT o, Piic A% b £ PAREOHRFMED b 3. ﬁ%i”-ﬂ'lﬁ?wﬂ
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W BRSBTS REA I L, SRS WX OB AL D0, 7T I FICE b Boihk, M
BOBAZILY, INFINL Y XNMROBEAEME SN, INTHCES L, ZOMDTTED
FE

SRR ——IRTEPARA R 10 NI BV RO L MO AT LA+ 16 B &8
TRULL D SHRRZOEL R, ROLKIVIBICE D, B LMKKOLTEDICED.
W TicR 23250, BERCRTEBORRCHEL 2RIRTORBEMBICHL, &
FRER FRUGCIOBSHERT. 8 hcHEARBOMGTLD, 9 N kW E 0T
EOFERHIEOEKE L TL, BB THIC X ERCHEL T

BUHA T 20 HERBUEI & FhA S8 Bt IBOREIRFAL EL BT W
KBWOE LT HCEDY, THFUCEARATRED, 97 Rl s h 5 Mo
FLORERIL S Eh0%. BUCHRI MSRE, SN TIIC LA 5, MOERICE 3
b EOXN ZIZPRICIEEC NG 2 LR R {, SR e 5+

SENHFRIT AR, MUmBRCILL, ATRLE BIKE 35om TEIFRO 34%,
AFRTI 16%, YR TIX22% A% K. ZKESEEERD 87% T d ik A48 1LD
FERIAESERE X b YD ke libi 2 OO D TH B L B2 N5

IR ——HEIEE 10 NEAEERCILL TS B+, 20 Bic LChb CRufmie B
PILA%. FORBXEKOEL RT20cED. 8 HRWCENRGROEKIZIED, KRR TR
I TEMMOFRAIET D b, BORIGCATEL 2RO E B L Thive. - MEUARERIL 4
LW & FIRLEEREC TR 10 1§ 15 1138 LARDFBED e hDove.

BURIERBHIGR L b T 1 15 HBGERESHE L FEA ML b JUHMOI A 4 K15
AEFRAF, REERCLNZME 9 H LW D OBBOBLVWREA LWL LDk, X
BIHHOE 242,

MFRAIT 04T, MAHKERTENAECHED, B 47 o TEEED 465%, 4
mﬁn%%,mmﬁn%%f,mﬁm%rn%ﬁ%ﬁol&moiﬁh%ﬁ P IKER TR
¥ 89% THOork.

SN BB —— 3 R IRO ATR I ERERLIC BT 5 b, A ORI B S, e
WHKEL I8 N FUHE T2 5. AR MEHMIRE OGO & BUHEOSHE GO WD 4 r 3
T ROTRICRATIHEOHEREL{, BBRETHCRZO—BIIEREL THe. Ll
RORKICH AL 2R OBY 2T 5.
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ROAF IR MHHE, MR U HEintrmomE L e,
PIREF AL mbDle. AFFIRORI DI LY (o 3EFBIIAHR 20 BN 7)) drfic LOto
ERIEEEO%. LinL 9 HICE 2 K0 RSN TH 2 i fiE BAL 7. .

OB 7Y EHERICEEL, 0K (A 3ASE AREECKDER ORELLLOTS?
B EOH 14k (P 2 AR AMEABRICAEE D, Lbs b HEEEI0GEE 20 MBI
BT, SIS TIHCAE TATRM IR L7 5 J0iC 20K, ST T% 80 F M
ST, ISR RIS A7 10 e 2 KL ORI 342 4% D90 52
%&,E%Kﬁ6MEﬁwn,w5%7H©m¢%ﬁﬁﬁm%fuﬂﬁﬁﬁ?®%&%kBn

S B LR R OO O TR R R O R L BT O B TR L
B EOMOAEIRER IRHE & MORER L ORIl i3 5.

| N

i AR OIMTE BRI L EL T b e MBEC, 1HE D 5HICE 3 b Mo

Y PO ORBBERIRE S RECH SRomL. (E‘Wi Dol R

% 5 #®  Table 5

|
|

o 1 - R
e 20l |ndlnse tERmp | wERep | fAE ) | TRE )
S BOo= L HE . - Moisture Top-root
- -~ Sy
HY - Tk ‘;_-;,(-é;: '*S' g 7_;%% Fresh weight Dry weight percentage | ratio
B & HE o 2k 24k ; 2k : &R
Pot No. lz%% BY EE“ ﬁ§§§ m% nE M t;’,ﬁ 0 W) to% nE| R g% f‘ﬁ%
5 a2} ant a; an : .
|2 2l (cm) | (em) | (mm) | root top | root | ot “top root | root top | root llength weight
%‘ofm‘f 5 |10 |11.4 | 1.46 | 8855 679.8 205.7| 211.4| 1723 9.1 | 76.1 | 747 | 81.0 | 90.3 | 440.7
1 5 [10.0 | 9.3 | 1.33 | 748.4! 619.6] 128.8) 204.0) 173.6, 30.4 | 728 | 72.0 | 76.4 |112.1 | 611
2 5 | 94 |10.1| 1.33 | 542.4] 453.4] 89.0| 161.8| 139.6| 22.2 | 70.2 | 69.2 | 75.1 | 93.1 | 628.8
3 5 | 77| 99| 128 46503766 83.4| 1493 1985 208 | 67.9 | 659 | 765 | 780 | 6178
4 65 | 65| 95| 115 |389.5 3165 73.0] 128.2 110.7) 17.5 | 67.1| 65.0 | 76.0 | 68.4 | 632.6
5 5 | 56| 95| 1.04 | 3064 2346 71.s| 103.4] 842 19.2 | 663 | 641 | 73.3 | 58.5 | 4385
WEEE | 5 | 35| 04 070|100 902 308 472 36.6106 | 661 | 631|734 | 375 | 3453
RgwmIes EURIE 1002 Percentage of each pot on control basis
1 100 | 98 | 81| 91 | 85 | 91| 63| 96 [100 | 78 | 96 | 96 | o4 | 124 | 127
2 100 | 92 | 89 | o1 | 61| 67| 43| wr | 81| 57| 92| 93| 93| 108 | 143.
3 00| 75| 87| 8 | 53| 65( 43| 71| 75| 53| 89| 88 | 94 | 86 | 140
4 100 | 63 | 83| 79 | 44 | 47| 35| 61| 64| 45| 83 | 87 | 94 | 76 | 144
5 100 | 54 | 83| 71 | 35| 35| 35| 40 | 49 | 490 | 87| 86| 90 | 65 | 100°
WEHE | 100 | 34| 83| 48 | 16| 15| 19| 2| 2| 2| 87 | 84| 91| 42| U8
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49 - o 120
109 -
%4 w4 % 4
0 ' ) 204 ¥
0 b—y——tr—r— T 0 T T T 4 T T T T T
¢ 1234 5N c. 1 23 45§ N c.12345-;l
- B & Height of stem — £ ER(2k) Fresh weight ) T/R# Top-root ratio
) (top and root)
--=#E Length of root -—— ﬁi&ﬁ(é’f#) Dry weight —— £ onlength
L . (top and root)
- RAEHE Diameter at e E7k33(20k) Moisture per- --- % ER ondry weight
root ecrown centage (top and root)

136 L b SWCES SAOEY MeREBET3C, 1BREBRWALO AMoxY Fol
Wit TCHHEERRIC X DA MR SR T Y, P20
MICHOARRTA EBO AP BELKROLERICES. L3P 436 bRchTh
WREREL R ). SRR N2 FRETOSSERS. 45 5 BoRTRERK
TH10 1 15 Bic 3 FERBEOR R HiFEL T/ |

R SRR L KT <, BRI BB 9 AMROMROBAYL, 15icIE TR
BAZHS, 25k SBAEL AL, 43 5 BIISHE L A L BROTEI R bk
wok.Lbbﬁo@ﬁﬁ%ﬁ@oﬁ@&,ﬁ%ﬁoimo%mﬁo¢mkﬁfa

BRI TR-IUT,  SERBIH T0 0B R R I L, MRS e
BLL 7 198 QAT IUIRARIAIE L b 70 HR S 9k iy % iy 7e 140) B08 55 R bR
FK ,\&m”}ﬁﬁ%ﬂikﬁ"ﬁlbfc 2 ﬁ‘?lri%k 10.0cm, 9.4cm CEIMER® 98%, 92% ¥Rl
PR LKL &b, SHICE ) FRED L, BRI 20 B PESHEERIR I a re
byiiE 56cm T, RO 5% LIBSOLEARERTCHE R L LI4SKRD 35
cm, 84% LA NI TIRA 2 o
| REREEE L ARE bR T UL RRO AR R 20 1l oRART
P A 2 e N LmL,w7v/m®%m0iﬁoﬁu,ﬁ@#ﬂhlaa,nuaﬁ%*
CRET ¥~ KIOT%L3ﬂ6ﬂ?W#®%
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HUTTRIE 198 23334 1.33 mm TGO 91% & R LEKT, 3 ¥ 4 OBl Sikigs
L, S¥ik 104 mm THIW O 719 L L/ hTd 5. Uh LIEREMO 0.70 mm o R
HHELIKEW.

ARBERCEERTHE, RELATHRIGET T RATEN B L ATORWATERL 22
PEASOMOR M ER L, 13 AR TEENIED 8%, RERTIX %% THHCRL, 2
wvﬁimﬁfM%,%mﬁfnﬁ%é,1%&%%%W%o%&mt EVLERIE 158
SHOMICKS L, 5 PHILT, &0 TRAVIEO 3%, LR TIE 9% T MR
DEFUTOEBTERTORTH 5. L LEHEREOZNCETNE, & §LFRE2 40
R (R

4, URRCRT, SHOMDREL RO 49% L atdite,  FEhd ok
L TR, R G 2008 & [0 BN L 23 1 fic L Cic iz dsifmo
8% T, %-

kA 1P 2 RORICHS L, S 2 ORPIG R TRA S s, 388 4585 Bo
Wit K2k <, SBRUNT, Mmoo 87% Td -

WMoOGKFZ 1L D 4808, RO 9% L b 94% Olicd b, b EFEREo
0% fﬁ/lx*&b 3. LU TEHER Y 100 & LTl 7l 15880, BloRkEr oz
N YV FRTEEL EOTH .

TRAEOK TR 1 2HORICHL L, 1H2BIEVER Y b5, 18N EED 124%
TR, O BB 65% Thi/vTd %, T/RBEOELTR TR 1L b 43852, +~Tauif
BEE Diid, 23 AMIRIAMA LR, AP ATEIGRO 144% TH 5. SHCED 2
B L, R L LI CBI R 5. S UZ ML LS PR ARIRERR 23 TH L5 &
b s, WHHEFIRREANBESTHI AL, ETON LV RBCEZERkI A
B4 acRL, WTHEHAR AT T I TR L b 8 I FTHCH Dhllic, Zo&f--#5%2
ZBTHA5 LBOND. AP L D 20 AT MG E T 2 0 5%, @te 0 1
REMWTRCRW BT TN LA L, 25 358 4IMNO LIS 2 URNHER TS 2 2
BEONC b NI T 7edd, L LTk B0 AR v td s 5 2 bl 5.

ZNBOHMRE I Bic, 2T 7~y HOMPBEN LI, RE RITEHEDO RO
TR EEEDERE 6 1 28 11 X b 55 IO TR TH 245 BN O AEN o Bicit
ONyEFT2LUbIS.

il AN g 2EHIE S AL I 7 = Y OETIC LRy KT HmEr ik ma
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B 6 ®& Table 6

b Znf|nEluis sme oo | wag o A 0| TR 0

2 VR |5 $§ ? "g‘ i:%é Fresh weight Dry weight perc:ng;e (;1;‘;30
pot No. g 8 L B E‘gﬂggg Tl s (2 | o |3 | m | & [numm
L3 z?g (cnmx) (@ r’r-s (cam) :0‘(1)(1‘: top | root ra;odg top | root :;:)‘i- top | root 1eg&h$igrh{

mEE 5 103|114 146 885.5 670.8| 20572114 [172.3 | 391 | 761 | 747 | 81.0 | 903 | ag07
6 5 | 57| 72| 108|294 2168 626| 768 | 626 | 142 | 725 | 711 | 773 | 197 | 4408
7 5 | 68116 | 115 | 4817 350.0/ 122.7118.5 | 94.2 | 24.3 | 754 | 738 | 80.2 | 8.2 | 887.0
8 5 | 39| 63| 1022544/ 1774 770/ 704 | 528 176 | 7237 702 | 77.2 | 615 | 3000
9 5 | 37| 66| 087 |1201] 934 5.7 464 | 35.6 | 108 | 64.1| 61.9 | 69.8 | 56.9 | 8034
10 5 | 40| 89| 096 |157.9/ 1233 64.6) 59.0 | 424 | 16.6 | 68.6 | 65.6 | 74.3 | 44.5 | 2654
WERE | 5 | 35] 04| 040 | 1390 99.2 208 472|366 | 10.6 | 661 | 631 | 734 | 375 | 3453

Rk ER 100% Percentage of each pot on control basis

6 00 | 56| 63| 74 | 32| 32| 30| 36| 36| 36| 95| 95| 95| 88 | 100

7 60 | 66 102 | 79 | 54| 53| 60| 66 | 55| 62| 99 | 99 | 99 | 64 | s8
8 100 | 38| 56| 70 | 29| 26| 37| 33| 31| 45| 95| 94| 95| 63 | 68
9 100 | 36| 68| 60 | 15| 14| 17| 22| 21| 28| 84| 83| 86| 62 | 69
10 100 | 38| 78| 66 | 21| 18| 31| 28| 24| 42| 90| 83| 92| 490 | 58
WEHE 100 | 2| 83| 48 | 16| 15| 19| 22| 2| 2v| 87| sa | o1 | 4z | 18
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9 52 10 JRIS3HTEPHLA 60 R AT 80 B H & D HORBE T 7OTH 245  H LRI
Fhh ERL BB ERETR S BMICKIEICA D, Wit MKERRE T LR OESE R D,
TOREEKBEEF 10 315 Hicix TERBEORL, 2N FN AL LHBEL TR #u
WHKBERED, IR0 L LA 54D 2ARTOTH LM 9 NIC AD THHMOBEA: ¥ K ie.
SRBHHEORA &K & 503D bk -

T 90 5 AGh 2 ARG R IC 4K b H5E L 72

BRCHEWTHSET 51, 63813 5.7cm TEUEROHEATH 5. Bekik 78O 6.8m ©
BUEEO 66% TH 5. 898K 10 ML MASKIm L FEA LD F, T ENEEED 38%,
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FRIEIE 632 8 38 9 BEAT/RE <, /g 8 BEoD 6.3cm, BMERED 56% T, KIS T B0 116
om, BUERO 102% TH 5. ‘

RGCLACCIL 6B X D 10 BED 5O A Y +IZEUEED 60% X b 80% Oljich 3.
K THO 19% TH%. BIICHRTHEHRE L7EA ERFOAERE L DR 37\ 95 10 gEasi
JUHAE TR O 60%, 66% T, MLREO 48% L TR0 5.

e, MERTIROWM TS WM ERCHLTROET Y RL, SHBHOYBLMS
4 BB NI ATR TR, RO 320, 54%, 29%, WERTE 36%,
56%, 33% ¢, BREEOPSCET S LOR THOSTHS. 9K 10 B MR LFEA &
BB\ FERICHOTRIELAOHAEHBIC, WOMCTHE~7 1L ) b RCES
SO EY + L& REOMR R BbREORBEILEIIRO R L ic b L T/h &
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A7k IR 63 T 8 BRITEUEE L K3k {, TOREBEILEE ENEN 9%, 99%, 95%
ThD. UL AR ORI LA EAL T Okh bEKLBNS. IBRI05
TR IEZHEE ORBRB LY 87% L KFEOK\ 84%, 0% 77

TREBEQECCESET 2ic, A6 7% 8 WONECHS LTS, - AL 65D
88%.,. /X 105580 49% THB. TRBOEERCHEWTIE, I3 TRELRA
E RO ERY. AEVINOMKIIZHTTR L b ESIC, X ) BN R
BTbr>LE2bND.

ZNLOMBERBIC, 6ROSVERELXDEERELERTHLLTY, £FVH
OHEHFIE S 7~ Y HOER R ARC ETHE TS LE2 T B LAR .

iii. AFouflk 2ENICHIL 22k, 27~V HOERCR M HScHHansh
FALBCORATIIRL D I5RcES SHOFEY b, i 6HoFY FTTORERRRE
FIREEESBoOML. (RK T o 321

w7 Table 7

rc S p s, - 74 o,
e Sl md el SER My | wER (mg | EAE () | TRE ()
Bl e e B2l Fresh weight Dry weight Moisture Top-root
# PR g Q| °oprge esh welgl y welg percentage | ratio
BB B PEESEHE Ztk 2otk X
Pot No. R gl gt | e Ml a8l 7™ e # BE M BE| R | R (WER
!IO% ‘Eé £§ M58 t(:l% :;g : ;?1% : on lon dry
23 = a t | igh
z<> 2| (em) | (em) | (mm) | root top | root root top iroot root op | root .lengthwelgat
1 i W 5 103 {114 | 146 885.5| 679.8205.7 211.4 {172.3 | 39.1 | 76.1 | 74.7 | 81.0 | 90.3 | 440.7
Control » _ :
5 b 56 | 9.5 | 1.04 | 306.4] £34.6| 71.8 |103.4 | 84.2 | 19.2 | 66.3 | €4.1 | 73.3| 58.5 | 433.5
11 5 6.6 | 7.6 1.11 ) 281.4f 229.4) 52.0 | 96.2 | 81.8 | 14.4 | 65.8 | 64.4 | 72.7( 88.6 | §58.1.
12 i1 6.0 | 10.0 | 099 | 295.4] 230.2| 656.2 | 93.1 | 80.3 | 17.8 | 66.8 | 65.1 | 72.7 | 59.5 | 451.1
13 5 4.6 3| 0.82 [ 187.4) 144.4] 43.0] 65.6 | 53.4 [ 12.2 | 65.0 | 63.0 | 71.6 | 62.1 | 437.7
14 5 34| 7.1 0.6 | 116.8| 84.5 32.3 | 40.3 | 30.3 | 10.0 | 65.6 | 64.2 | 69.1 | 47.8 | 303.0
15 5 38| 74| 0.82 | 154.2| 102.6( 51.6 | 52.8 | 38.2 | 14.6 | 6568 | 628 | 71.7| -50.5 | 261.6
’#?ﬁﬁﬁ b 3.5 94| 0.70 | 139.0] 99.2) 39.8 | 47.2 | 36.6 | 10.6 | 66.1 | 63.1 ] 734 | 87.5 | 3453
HEGE S HEE 100% Percentage of each pot on control basis
b 100 | 54 83 71 35 35 35 | 49 49 49 87 86 90 65 100
11 100 64 67 76 32 34 2b 46 47 37 86 86 89 98 129
12 100 58 87 68 | s3 4 32 46 47 46 88 87 90 66 102
13 100 44 64 56 21 21 21 31 31 31 8b 84 838 69 | 99
_14 . 100 33 3 52 13 12 16 19 18 26 86 86 856 ) 53 69
15 100 37 6b 56 17 15 25 25 22 37 86 84 89 56 59
“?fﬁ@ 100 24 83 48 16 15 19 22 21 27 87 84 91 42 78
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W 8 ® Table 8

» o ;g#é " g s e | WER o | BRE G [ TRE GO
#Y R YB B b= e Fresh weight Dry weight pergl:ﬁgze T‘:_gzi'g"t

PotNo. KES 5| BB 20 | 1 | 2% | e SudpreTy £ |wEk

TS| fg | R § WSS top top B | top gi B on [on dry

3% e | (e | (oom) | ot | t0P |00t | 21| top | root | &% | top | root |length weigth

R E | 5 |103|114| 146 5855 679.8 2057 2114|1723 391 | 761 | 747 | 810 | 903 | 4407
1 5 |103|100] 1.40 | 768.3( 602.6 165.7] 174.9| 146.6| 28.3 | 77.2 | 75.7 | 82.9 | 1034 | 518.0

2 4 | 99| 91| 1.39 | 7028 555.0| 147.8| 167.0| 140.3 26.8 | 76.2 | 747 | 81.9 | 1085 | 524.3

3 5 | 04104 128 | 7204 535.0] 135.4] 168.0] 141.2) 26.8 | 76.7 | 75.9 | 80.2 | 90.2 | 526.9

4 3 | 81|111]| 1.36 | 596.0| 462.8| 133.2] 163.5| 133.3 30.2 | 726 | 7T1.2 | 77.3| 727 | 4420

5 5 | 75| 98| 116 | 4738|3810 928| 135.8| 113.4) 224 | 713 | 70.2 | 759 | 7658 | 506.3
%ﬂ%’i@ 5 | 47101 083 | 2128 158.0] 548 694 b4.2 152 | 67.4 | 65.7 | 72.3 | 464 | 356.6

R g AIEE 1002 Percentage of each pot on control basis

1 100|100 87| 96 | 87| 80| 81| 83| 85| 92 | 101 | 101 | 102 | 115 | 118
2 80 | 96| 80| 95 | 79 | 82| 72| 79| 81| 69 | 100 | 100 | 101 | 120 | 119
3 100 | 91| 91| 88 | 81| 86| 66| 79 | 82 | 60 [101 (102 | 99 | 100 | 120
4 60 | 78| o1 | 93 | 67 65 | 77| mr| 7| 95| 95| 95| 81| 100
5 100 73] 86| 79 | 54 45 | 64| 66| 57| o4 | 94| 94| 85 | 115
WOBE | 100 | 45| 89 | 87 | 2 27 | 83| 31| 39| 89| 88 | 89| 51| 81

888

e




(18>

} i Fi
A %
r 200+
fot J/ 113
o 20 e .
1001 / N7 \\
4ol fof \t
20 L 4op
D N SO T —1 1 0 T | i i I i 1 0 4 N N T N
c1 234354 C 1 23 45 C 1 23 48 40
=z BB Height of stem —— & ER(2{k) Fresh weight T/R# Top-root ratio
(top and root)
~—- 5 Length of root -~— HEK(21%) Dry weight — & onlength
) (top and root)
..... 5% i t e E7kHE(2:0k) Moisture per- --~ EER ondry weight
R E R)lgtnggewf: centage (top and root) . g

18X )5 BECEL 5 HOXY eSS 2, HEMNEBE6 230X b 20 O
BRROMILE 21 70 5 Jc LT, SERREO 7 5 ¥ HICHL B L2 00 & O 15 B T
BEA ER N AL DOk X4EL T H 13 HEHRIETYRX D 20 H1: 8 H 2 Hulz i
R LFRA EXOBVETERL, URERFL2ID, 8 H 22 NGX D BUER L Wb ikl
BOON B KOk, EERETH:I0 A 15 QcE 2 b FXBOT2050E KETHCEDL
T X9 ALRICEERERCR LN ZMROB L WEAD, SRR CAL2HIHsMKS.
ARREITHDH, SALBALZ 4BRCRTREEELOWELEEIZIALIACED
WHBHTHED LN, 9 ALBOMNROTE AR b B ENMCEWERETH O X 4BIIER
B OAY 2RAMMEECL D, 95200, 10 35 Hch3EL 2. BB L D 40H
55 B 70 B RBHBAR LB 3213 72 3 BE 2 5% 1 BRi% BB T RS/ MR ic i3 B L E R A I
E£H AL, 9 Hmi&mﬁaﬂ%ﬁﬂﬁ@ﬁi% WS ol 28E AP IANIOA1H
AR R D B HEOBHIEL . | |

BRCBEWCES TS, 15283k Ensn 103m, 99cm, 94cm TEHMEEO
103 cm Kl LR (S ABCEDHBEOH TR D NEEERL, HHEEO 8% Thok. 5K
4L ARERL Tbhem TT3% & 7.

WECH W TRARY PHOZZ 0.

BUCEARIE 3 3 5 SO D 90% DUF LRI 05T, MEEHEE L AL, /o



(19>

58 icACd 116 mm, 79% THRHBEEED 0.83mm, 57% icibFhidf 154 TdH 5.

& WEFR BE RUTERCRTBEERELARA EEMRV 1R 2RCRTOIE )0
WAERS. BB 18534 HEFOLBCRTEERD 87%, 83% TH Y, 2 TIX79%,
9% ThD. 3WE2WEIRALERDL T, bPUCE DERERO 0% LUF L k%03, MEERE
mmTﬂ&ﬁZW@iﬁkrbrE

Am$ﬂ1ﬁ2%3ﬁﬁﬁﬁ&ﬁA£HLﬂﬁkrT @Béﬁoﬁﬁﬁﬁﬁqua
100%, 101% T® %. E@Emkb&ﬁﬁmﬁ%07&+#0k5%m%ff5M/ﬁ £
SHBRO () ORRLIFRCRES.  BEESUT MR LB L A5 2 AsREE A 4k
RERTHIZ BERORIMBTHIE BAFEOTOHRC, TNBRBONTRES
B Ebh.

MEREO TRBCH W THET S, %+vr#ﬁ@£&@ cxA kv BILEHEEO
120% X b 100% Ofjic HEHSTET D CREQBE I NBEBEEL, 9 BUBoHL
WROERICHMIT 2B TH55 K2 5N % ROERFEIEFINCEFOBIYL 20 feaH
B 4O Y 1039 AUBRICMER 2 REMOEREREF, T/RE 144% &R T HFic Il
LELDELIE Wk sMELEbRTAD RV,

P bofirlse, BHEE25A0H6 A 23 H X bIEFRRKCKDIHR LML 24m5 T
u,w777ﬁﬂﬁﬁﬂﬁ%&©ﬁﬁﬂ»6H23EID%H%8H2HﬁD%M%ﬂFfQ>
THEHEL MO, HRFNMOBD 40 BRETES THHHkicE 250 3.

il EFTINTE 2BILERBE RV A S~y Mo AT XY Ky Fma b b
Bc 65X b 10RcES 5 HOFY P TTO/CERRNRRT IKKCH 7 Rowm L. (@hg I
D 2 B

63 LD 10BWICES SHOKRY r OB 5 Y OEFTIREYBE2S 2i1c, 6B TIRiE
FPGHEG6 A 23 B X b 20 ARY, BEYEF X b 45 HiljoBEEstnic X b, 7 7 13 OBBRRHRY
R} 7 i RELCBRERIC I L 20 £FWb S ), FEOEL ERREREEEAT AL TR
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B IR Table 9
- S ) L
I FmElullusel ememe | wowmn | wik 00 | TRE G
B PR (3 o8| | B %8S Fresh weight Dry weight Moisture Top-root
R E ] S o e 8 g ¥ welg! percentage ratio
S& 21 FEEL K =ik 73
. Pot No. *"aé g8 ﬁgtﬁg‘g %op B B | |RE R %’op Bl m | B E’iiéi
: L L R =l and and ‘| and |, on jon dry
2 3 (em) | (cm) | (mm) | root top | root root top | root root top | root [lengthweight
*‘éoﬁrg 5 | 103|114 146 | 835.5 679.8 2057 2114 172.3 39.1 | 76.1 | 747 | 81.0 | 903 | 4407
"6 5 | 90| 96| 148 |682.2 478.7 203.5 159.2) 123.5| 5.7 | 767 | 74.2 | 82.5 | 93.9 | 3459
7 5 | 77| 76| 117 |500.9 3814 119.5 1139 922 21.5 | 77.3 | 75.7 | 82.0 |101.3 | 4288
8 5 | 61| 87| 129 |437.4 311.4] 126.0) 115.4T 86.6| 288 | 73.6 | 72.2 | 77.1 | 70.4 | 300.7
9 b | 49| 91| 1.20 | 269.8| 171.8| 98.0] 79.4] 56| 226|706 | 66.9 | 76.9 | 53.5°| 251.3
10 5 | 43| 7.3] 092 | 1742 132.0( 42.9 60.8 47.6/ 132 651 | 63.9 | 68.7 | 53.7 | 360.6
WO | 5 | 47101 083 | 2128 1580 548 694 542 162|674 | 657 | 723 | 464 | 3566
HEW s FUER 100% Percentage of each pot on control basis A
6 100 | 87 | 84 | 100 | 77| 70| 98| 75| 72| 91101 | 99 |02 | 104 | 78
7 100 | 74 | 64| 80 ( 57 | 56 | 58S | 54| B4 | 55 (102 | 101 |10l | 112 | €7
8 00| 60| 77| 88 | 49| 46| 61| 55| 50| 74| 97| 97| 95! w8 | 68
9 100] 47| 80| 82| 30| 25| 48| 38| 33| 63| 93| 90 | 95 | 59 | &7
10 00 |41} 64| 63| 20 19| 21| 20| 28| 34| 86 | 86 | 85| 65 | 82
WIEE. | 100 | 45 | o | 67 | 24| 23| 27| 33| 31| 29| 89| 88 | 89 | 51| 81
PoOs ‘
% ‘ i
100} 00F
§or 6ok
€0 120
100
40‘ 30_
20¢ A0k
N T W T | 1 1 1 S I | L | . 1 i 1 1 I ] 1 4
C 6787105 C6T8§ 91080 C 678 91085
— $%E Height of stem — £ER(21k) Fresh weight T/R# Toproot ratio
(top and root)
-—- {3f Length of root --— ¥ER(2HK) Dry weight ~—— & onlength
(top and root)

wene {RICHTE Diameter at
* root crown

&7k#&(21k) Moisture per-

centage (top and root)

~-- @& on dry weight
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LTI EiE r 3. 2h AT PROBRRINT T £ b b LB — v 45540
N e REFHRR L B2 60, 6 ROBNOBWMBSCIKS &, BRIZAETOUNX VA
ERUMER L [0 ERFSR Y R L, RO RSN ZIERMERE X D 20 T o BSEEsm
AR Y AEHII 2 L2 HED B B A S .

ZEORIR LIRS D ic, HERDHHER 20 AR, B4 40 QRO BREE T AT 7 RN
Mai, 971 NUEOBRNIIE Y 5~y MOEHTCIRMEOMEY RIFIX3HL 5.
8 13 2T A LMROKITUC I TIL, BHEITRO LRAERCIIRERE L, ROBALKOBICItA
K RORBENEATL, oD 7 =Y o9 JJUBOMBO R A b 5RO L i1
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7z 2 ERCRR SR U B0  Z = Y O AT R b AP SN hms B
i, SHMBACIIGEL D 168cEL SMOFEY by 76 o XY +TfoBRREREHE 10K
RUsg 8ot (BRI o 3 21)

W 10 = Table 10

=]
w ond|mdluse TR @ | wER @ | ShE ) | TRE®
woB| w| %[EEB3| Fresh weight | Dry weight Moistare | Toprroot
#Y PEBE 3 gm | S gg g & ry welg percentage ratio
I
Pot No. *,,a_g £¥|p ¥ @§'§ lom| m |2 x| S lexa | = L
B m | and and and on on dry
2?3) (cm) | {cm) | (mm) | root top | root root top | oot root top | root flengthiweight
%oftr% 5 |103|11.4| 146 | 3855 679.8| 205.7] 2114 172.3‘ 301 | 76.1 | 747 | 81.0 | 90.3 | 4407
5 5 | 7.5| 98| 1.16 | 4738 331.0 9238|1358 1134 22.4 | T1.3 | 70.2 | 75.9 | 768 | 506.3
1 5 | 85| 97| 126 | 511.6 3846 127.0 137.7] 110.1] 27.6 | 73.1 | 714 | 78.3| 87.2 | 298.9
12 4 | 63| 87| 120 |389.0{ 306.9| 8211118 91.3| 20.5 | 71.3 | 70.3| 75.0 | 72.2 | 445.1
13 5 | 66101 1.20 | 458.0| 347.8) 110.2) 123.6/ 101.4! 22.2 | 73.0 | 708 | 799 | 65.2 | 456.8
14 5 | 49| 87| 1.26 | 422.4] 268.9] 1535/ 110.5] 80.7| 29.8 | 73.8 | 70.0 | 80.6 | 567 | 370.8
15 5 | 43| 75| 1.00 | 207.8 1513 56.0 682 532/ 150 | 671 | 648|732 | b7.6 | 3547
BEMIL | 5 | 47101 083 | 2128 1580| 548 69.4 547 152 | 6.4 | 657 | 72.3 | 464 | 356.6
REE LS EIER 1002 Percentage of each pot on control basis
5 00| 738 | 79 | 56| 56| 45| 64| 66| 57| 04| o4 | 94| 85 | 115
1 00 | 82| 85| 8 | 53| 67| 62| 65| 64| 71| 96| 96| 97| or | a1
12 80 | 61| 77| 82 | 44| 45 | 40| 53 | 53 | 52| 94| 94 | e3 | 80 | 101
13 100 | 64 | 88| 82 | 52| 51| 54| 68 | BO | s7 | 96| 95| 99| w2 | 104
14 100 | 47| 77| 86 | 48| 40| 75| 52| 47| 76 | or | 94 | 100 | 62 | 84
15 100 | 42| 66| 63 | 23| 22| 27| 32| 31| 33| 88| 87| 90| 64 | 80
ﬁ%ﬁ%ﬁ@ 00| 45| 89| 57 | 24| 23| 27| 33| 31| 39| 89| 88| 89| 5L | 81
% s MW Fig. 8
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centage (top and root)
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SBRTIIEL D I5HcES 5HOREY i 6HOEY rcitweBlEi T2, 6 523
H X b 20 HRIBHRAG S & R0 7e 6 BIG ERRIG BUTH0ER 20 B 8 H 2 HBUEIRERMER & Fgko
AEEBTARL, HERMc a2, 87 22 ABcZEER L Phc i Lk 115
TH8HXD20AMBERHYZD 0O TH 5, AFMINOBEEBICHKD, BERBHIED
ZOEEL KIS Y, TH 23 HifRcREOERRICEL 7245 MIRAREERARL, 8 AT
AT b ¥R L SFBRREMIC X SR DO B WAT LR U TR%Z. 125 13 Ik B Elo B
PHEVE, SERIIEORECET 2HRIIRE VY BRORREREMEOLLAMLER V.
143380 LEAE X BRRECHKOTHRA ERBEZF 2L, BRORIGCIEELERT
BOLOHUELIESRD, FALERLMEOACIKET 2. AHORKRELELFEL V.
15T BB ORAL 20 2 bMEOYBEL RS T, EEREL FROARME R, BRK
TR X TEMHEO I HIEL CThive. 7eZEHTH 2859 AL ADTH L WIMROBE £
7o THUZIERERRWE: 2D

Begntzzd 9 PAAVHL { FTATHMBZ O W I15E X b 14 5 E 2
L MR RTEERERELFEA EXOBRVWEFTIREL RL TR 3. ,

BEIL 115 8.5 cm TEUERO 82% K LEKTHS. RTOHHRISHEOME A D, 1458
15 ST BT L TR A K8 D 5, BR/ME 15 3R 4.3 em BUEERO 42% TH .

BERZ 158 7.5 cm TEEREO 10% U TOBH LRI ORI, Mo 5 HoxY Hilic
WA E BEREBO SN, KR 1350 101 em FEERDO 88% TH 5.

WRESE WA IIHEL D 1455cE 3 40Xy FE SHloXY FRIKIZFRA &322
v, @5 1.16mm X b 1.26 mm Offlic d b, Z03E 01lmm KB ¥ A, BRECRCER
BELFRA LR RARV M ESETERE 1.26mn CHEEREO Zh 0o 1.5 RO ¥ 55
FTHIEEGD ZMETH 5. BRGEORLEY 156 HcE hRITEESZCHED LEEEO
68% kg hs, MEEELEO 0.83 mm BEER O 57% i I WX KO85 5.

AFER TR I RRKRT AHEREETIERMCHT 2 5Kk Ome B54, Zox£i
C RELTRERTR BN, BRETIR 36mgOXERTOLTDS. BRCDTESBRR LFAA
ERBD v UWRATRARTIE 4224 me THIEO 25T 5. MTIR I ALUKREL SR
BURO T4 1 H 72 14 5543 153.5mg FUERO 75% THREO AT ¥R L, KT 11 55 13 EolFL
B. 15 BERMSIIIC L CTAesslin b i k.

VERTRAERRE I ESRRA TS 2080 KL OFEH 2mg T, BETR SHENRD
T3mg MERWAF RS 16 HENO S0+ Y » O TR T 10% M/to s



(24>
T BICBE B\,
GBI HNTEET 5L, 15O S FOEY HZEHERD 94% L b 97% Oollicd
%. 15 HRITENERO 88% THPHRTO 89% I LU THhA E2hin . 4RIRBKERB T
REUERD 97% CRESERTH,  chdRoBKEFESEERE L REOR Y RTRTH 2.
BoSAE R 9 BUEOMROBAKEC KA LML TRES. b 55 115 12521340
MECHIML, 1438550, BROBEOE Dk 156 RITMBRIE LA L0 KEL 7T
RERO TRETE, 5PBUERO 116%, 129%101%, 135 104% TEMER X D 54,
8 B 17T H X b 20 A MBI L3210 72 14 §R WO &5 BT 8 T/R BEUERO 84% & St
LT 5.
ZNEOHRCHVCHRT 5, BREEERRBERIS AR, BFROABTASAL
b 20H ﬂﬁﬁéiﬁ!énk‘%‘}f{?ﬂ S UEHOARTCRLEHT HPRE ERERVRAOMEL
A3 X9 A1 BLEOBGIUT S 7 Y MO ETCRTEORBERIT 3T 2HLMD.
DL BB A M i D MR e, v~ ERTRIEK 25 BH 6 F 23 A X b IR
KD EFE PR L 2RI T, A 5 Y04 ER, 6238 k) 40 Aol TE
ONERESE R L, EREELAEOARETCESTH D LE2 NS, R 20 B
TR 46 HINOBRIn TETRTKRE 255 RIUCEER RO R AR ZEHER L M
HARLBEWATLRT. 2O HHRBRONARDIL, Zheh 20 Ao oxFoR
RN ER ORI L 2BERORR L V4 + 5, BTEFROBE XD 20 BRHGHEL
YA ETRERT ARMBERCERENLIFEKRE mork. BROWKABMEHORTHZ
~ U HOLAECHBETHWINE 9 A LETH Y, chid%Ho 8 ATHL TS 48w
RBRITNREL R D, BRBEbCH S <Yy oEBFCERL, EOOWKEDL v Ttz
HEIEBCRRLHETH -
BRI A TR TR, ROBHC L VELEORWboORICEL NS, BIHHE
TR 45 ARERE BN UZe 6 SRS BRI L o RO £RFEB Y RT. XAEKRY ricid
DEERERO TN E ML T BRABOLATROATRETH D, 9 JIUROMROFEE
bE.
BB TR, BROAFTERNCRG 2RI H0 LRAERCRIRA EREF XL
TROWK AR R UKD AR T b bR 7. '
4 Jn B R
i ATOMTEAFIEMBEELELTA MBI 1L ) 58cES boxy

7
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FTITORERFRIZE N ERCH IROML. BRIV o 1 28)

w11 R Table 11

e} E 2
w5 wg wE wSg SR ) | WEE mg | Ak 0D T/R2 (%)
- g . . Moisture Top-root
ENVA R g‘g “3‘ Eggg Fresh weight Dry weight __percentage rg-tjo
B 2| $HESBET E3p B . ,
Pot No. 1:3;% kB kB lmis Tp mm | m [T lw) w50 | om | & |wam
B2 8 oD | e | ) | 2| top [root | 21C | top | root and | top | root lengthweight
*g(‘jo:ﬁrg 5 | 103] 114| 146 | 8855 679.8| 205.7] 211.4 172.5 39.1 | 76.1 | 747 | 81.0| 90.3| 40y
1 5 |108]|10.4| 1.27 | 7030/ 608.9| 94.1) 180.7 160.5 20.1 | 74.3 | 73.6 | 78.6 | 103.9 | 799.0
2 5 | 86| 108| 1.06 | 591.8| 520.0| 62.8| 146.2 133.8] 12.4 | 75.3 | 747 | 80.3 | 7.7 |1079.0
3 3 | 10.6] 10.1] 1.30 | 645.0] 543.7] 101.3| 185.0 162.3] 22.7 | 71.3 | 701 | 77.6 | 105.3 | 716.2
4 5 | 81|10.2| 1.18 | 482.7| 397.5 85.2| 153.0 132.0] 21.0 | 68.3 | 66.8 | 75.4| 79.3| 628.6
5 3 | 76| 89| 108 |433.0] 3547 78| 141.2 1200 21.2 | 67.4 | 662 | 73.0 | 86.1 | 566.9
WIAR | 2 | 44| 92) 089 | 1605 1163 443 565 465 10.0 | 648 | 600 | 774 | 478 | 4650,
RBREHY EEE 100% Percentage of each pot on control basis
1 100 |105 | 91| 87 [ 79| 90| 46| 86| 93| 51| 98| 99 | 97 | 15 | 181
2 100 | 84| 95| 73 | 67| 78| s1| 60| 78| 32| 99 [100| 99 | 88 | 245
3 60 (103 | 89| 89 | 73| 80| 40| 83 | o4 | 58 | 94 | 94 | 96 | 117 | 163
4 100 | 78| 89 | 81 | 55| 58| 41| 72| 7| 54| 90 | 89| 93| 88 | 143.
5 60 | 74| 78| 74 | 49| 52| 38| 67| vo| 54| 89| 89 | 90 | 95 | 129
4"-*_7’11{‘2%‘5 40 | 43| s1| 61 | 18| 17| 22| 27| 2v | 26| 85| 80 [.96 | 53 | 106

wom Fig. 9

i

% %
100 200
S0 160
60 120
1001
- 80 -
- 20} 4o}
o ] 1 i I L1 1 0 i I | 1 ] Il 0 1 ) - L ] L
Cl12345% C12345-% C1 234540
—— & Height of stem — & EB(R1K) Fresh weight T/R# Tov-root ratio
(top and root)
-—~ {15 Length of root --— @R (2k) Dry weight —— K onlength
(top and root)
....... WItif4% Diameter at e Er7kAA(221K) Moisture per- ~=~ §H on dry weight

root crown centage (top and root)
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18X b SWICED S oAy FoLRKBY LT 5, HEMKKOHE, Mb8 1
2 H MBS LT O%AY MR T, BoARSRRBHR LA LR LTS VENT
BHEMAT . 4BE5YRICE DD CHARD BB A ALY IMEASIUETEE 40 T 1l
LT TSR bR B c 3. 1125 3 MCED bh 2EUER L OFL R
i, BT AMICNG B UL b, RO 2EERAVRL, TEIEON
PR L TRA LR D v T 25 3850, KECHBIC/T S e ftoTHIk mo TR 2 H
TH 5. FARCHRLEIV BERETHRI0A15H mi 455 5 WILTERPEOBITHFEL, 53
CRTREEORFEEBORRICIER AT 9 DUBMREREET 2 034Ky MUEFEC V.
8 H20H 3o+ Y F OBN 1 AMREFC L b I L7 Mo 1ARZ ZNLRT TS 2 5343EH
ERHCH 5. FEREHARBECS 5. 5 ROBIIE 5 A 2 A AmrBREC b FIEL
7. WM1AIRSHIBT Mo 148 H 20 AT 2MEER RN TH .

SRR 1 WO WEERIC Y, 1RO 105% TiHRA, b RRITEIERD T4% TR/ T
BB, U UENEEIC KU 6 31 7.6 om T 2 O BITERLTRS.

BEIT 548 8.9cm BHEED 78% TH/NTH 5. Mo 4O +Y F ORFERET<T

100cem k2, 2% 10.8cm BRHERED 95% THRATSH 5.

RATREIERRCHKR? BREMFE6 A 230 X Y 9 H 1HE 70 BB ERG 72 1
BRC LCENC RS L 13% %5 b, SHEABRIE LI ARH T D, 2HWE SWLTAA L Bk
5F ZhZi 106 mm, 1.08 mm TEUEED 73%, T4% T»%.

£FHTE 155 7030 mg TEWERD 79% TH 2 HBRETIRHI 10 mg OFECBE v, L
PLRTIRZNI D KREL N0mg orRL, BEERD 46% TESCELEV. 3fchc
KREPRERD 73% T, KT AWOWOME 5. 6 F 23 0 % b #5420 ARG Lo
BB E 2 v 5 3ic L CBlic M B RO S ET 2481 2. RTEERo4$ 4
CETOIAEBERTEY FER LN EHD L.

VR T SHRRAT, BRERD 88%, MILTIX 94%, MTIE 8% TH%. likzhic
KE SPERIEAS, KRTAR2WOWOMEL b, 55 2WOMCTRESE V. RTIX
243124 mg TR, MEMEWE L FAA SR ETIEL R IIME, Mo 4HOEY roly
CEFhA EXIK, ZOTRS 20.1mg X b 2TmgOfilicd b, EHEED 51% & b 58% o
2% 4 R e

BKBEORW T AR 1R 25 3o ED L, BRIk CIRL RN LR
18 23R BUEm L K3k, DYE6T.4% BUEED 89% TR/INTS 5.
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TRFBORCHWTEET 2ic, 3HREATEERED 117%, 25 45EHic 88% TH/MT
H5. LHLUMEMEED 53% 1 3 fud ik & v

TREFOWER TR 12 3HEELREL, 2HITEERD 246% TH 25 Th 5.
APRCE D 150 TEIERICIEF & 143%, 5 Rk 129% TRUMIL LR

TNBOWHBRER D, MBZH 7~ Y HONRRESD, WEBOLEROTHELZ LD

ERFEPHEARE 6 A 23 X b 40 AROMBITHS TS 245 HFHRIC I TIE 70 B o By 5
FHEOTLTCIARESTH S, EmAROBIC D, H L4 B TES TS 5053 TFEH
Tk 70 B CHAESTH 5.

MBEABRE TR ALY, HETHRECROAREZ BRI, 95
CADTHTEACTTONS B 7= ¥ WORO SRR IE MEASECTET 2 E L LBL T
HLEDREAELRV.

ii. EFOMMEZBIEMBREERL, 27~ HOEFTCXBERITHEREN LMD
BIC 698X b 108ICE D 5O A Y M TIOIEERE S 12 KB O 10 Mo L. (R
IV 2 2:8)

w12k Table 12

T B8 Bln eom s | wmm s | =
e S me ﬁ‘fg EEE (mg) S EE (mg) ah;k_ﬁit (%) TéRz?i(f)
AT R %tg‘f ;'{3‘ E g%g Fresh weight Dry weight p erg:esngge "_Orgt!i'go “
Pot No. "“‘aéﬂ . Egﬂ @éfs‘g’ ek ma m (T e w (e B 'ﬁiidﬁ
Y5 8] | | oy | 2y | 9P | oot | 419 top | root | 2 | t0p | oot femgets e
MW | 5 |103|104| 146 8855 6798 205.7] 2114 172.3] 39.1 | 761 | 747 | 810 | 903 | 440.7
6 5 | 99| 82| 1.54 | 6618| 514.4] 147.4] 1798 147.8| 320 | 728 | 713 | 18.3 {1206 | 4619
7 5 | 80| 89| 1.36 | 5162 405.0{ 1112 136.2 111.6| 24.6 | 73.6 | 724 | 7.9 | 90.3 | 4537
8 4 | 51| 81| 1.08 |3125 2405 720 928 7.3 175| 10.3| 68.7 | 757 | 63.0 | 430.0
9 4 | 46| 73| 1.09 | 218.1| 1529 653 713 540 17.3| 67.3 | 64.7 | 736 | 627 | 3130
10 3 | 43| 72| Loz | 24301655 7.3 677 53] 140 | 722 | 67.6 | 819 | 59.0 | 3333
RS | 2 | 44| 92| 08916051163 443 565 465 100 | 648 | 60.0 | 774 | 478 | 465.0

HREyE LS EUERE 100% Percentage of each pot on control basis

6 00| 97| 72| 105 | 75| 76| 72| 85| 86| 82| 96 | 95| o7 | 134 | 105
7 00| 78 78| 93| 58| 60| 54| 64| 65| 63| ov | 97| 96 | 100 | 103
8 | so| 49| | va| a5| 35| 35| 44| 44| 45| 92| 02| o3| 70 | s8
9 S0 | 45| 64| 75| 25| 22| 32| 35| 31| 44| 83| 87| 91| 69 | 7w
10 60| a2| 63| 70| 27| 24| 38| 32| 31| 36| 05| 90 [101 | €5 | 87
MRS a0 | 43| 81| e | 18| 1| 22| 27| 27| 26| 85| 80| 96 | 53 | 106
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wi1oMm Fig. 10
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-~~~ K Length of root --— S E(21k) Dry weight —— § onlength
(top and root)
e HEE A Diameter at w27k AE( 2 1K) Moisture per- --— i’/ ondry weight
root erown centage (top and root)
63X D 105IcES S5MoEY ricEHEBRT 5, 6 5RIEIn R BB BN A

B A5 HE T 113 BICRTUHIC RO RERERICS ), B0 b EIROSHER, MEER
OO BRIt RLTRZe. L LN BRIRIICE 2 7e AR L B L 7ehs, RO &
EREC L TR SRR 5 65RE A8 InBREHR 15 Asikic LTezoRrA
KL, BREREECIEF . X O BT IATIE 5 A 1 ASHC BN 7o R R L, BRI
OB EEE L7 THIE 6L D 15 HIA TN BRRLTY, 6l T2 AaKE
BB b, BB AWHINIED X153, £ AR LR LAF, JHRIC R Rt
RSB 9 RO RHIRO Ak 6 PEDHE & AT <, MORA AR b HEL FhA &
BB\ THEMRORES W 6ICEP% D, RITHRMICHKDIBRIAE 5 1, B
I 60 RO BEINCH D 8IS 5o SIIE S 112 H, B TS B HICHIDTNERIAL
¥R 2O TH HHENICEHHMEBINOR, 6587 He R b, RIULTIC £REREEF,
10 A HBIX D MBRIOPEERFH, 9 ICAS L &ERED, RoLEARIEHITS
5. 910 EEABAALRONE . LhLROEA&EZSORLNS. SiiC
RTT b, WEOWEAEROF EHEMCA D, FREEL, SRETI10 )] 156 Hic i
WTH BHTARBEORRRTEL Tz 99 10 38 b FAUCIEORIENR b LS.

9 LR OMROTAE 8 589 3 10 BICATIE S\ Sk 55 14439 18 11, 938
TIE 8 1129 Bic 1, 10 BETIRAFER WIS b 8 11 20 ALIHIC 24, F~CATERRHIC
#e b FIEL 7.
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B 6 HET 9.9 cm BVERLD 103 em IC L L TA% B\ 7301 8.0 om BUEHED T8% T,
WK%Y, 83K 5.lem THMMEL D#id 0.7 cm SViCHF v 93 10 B 2R
46cm, 43em TEMMEL DKV,

: BRI 9.0em L2560k, TTHUED 80% LUFTa b, MNEED 9.2cm i
LT Hhwn.

BILERE 6 3¢ 154 mm CHUMERICHED, 73 1.96mm PO 93% Con kAN R
b, SHEICE b e iy URSEBED T4% ¥R, 988 10581 8 A {, 1095/ T
BEWD 0% T 5.

AR TIE 6 IRETEEO T5% T DR T 80% &L, #EL AXka b,
TR TEHMCHP L AT TREREREOF PR 58% T, LERTIR 64% TH 5. 8%
AT R I AN BEOK 2450 35% v L, A Tk 44% THEOY L5 5 LT 5.
98 10 Piik & FORRIMMDIEL DM Ic BRI BT 2R LIcCiB ¥ 2 v

DKER BB TR ENENEEED 96%, 9T% TN L AER%S, 8HI 92% CHlk
OFL A, IBIT 88% Thl 108 CE D 95% L3+ 5. 1030 2 OBHUZ MIC DT
BEVEED 101% & 5 BHOHIR TS 5.

TREOK T 6 B DA<, SO0/ 2 v, L LIENNED Zh
CHF KT . TREOEER T 63 7 REF R e MAE L Ofilicd b, 4Tk
IMEAE B ST 72 8 5 9 $E 10X E & L TRO AR VIR, ORI #w X

DAL AR O REBRILE 106% X /3w, /g 9 S THIMHEED T1% Td 5.

ZREOMPCR T DI, » 5 =Y WO AIC WA B 46 B IO BRI 2
LTHRET, DEOoMIRIUCIKRD, /R fREVEVEEL AXOoRVWATERD
PAFBND. Ll 60 HiC RSMIRRINE » 7 ~ 7 HOLC THET BEoKIIcHK
2%, HERENEMNZHEKETH 2. L L TESFR T N Lomfekan, o b4pr
UK BUE 8112 UBRC NG BIMEEAEBUE, SR DI BRI B R U7 8O

BWORBLAEN, ZOLKE LML TS 3.
il ATOU R 2RI L 2 RS A S 7 = Y WO LT a N oh

MBBICOFRT LKL D 15HCES SHOEY Mt 6O FY FTFOrRMBRELT S 13
KR TP oL, (& IV O 3 28
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13 x Table 13

N gﬁé o wig| wmE e | wEkmo | R ) | TRE G

#Y PR é’g 5| ® %:“cgg Fresh weight | Dryweight | o 0%H0e oo
PotNo. Kyl % ﬁ‘giﬁ;g‘g o | | Th m| m BT || B R
B2 8 o3| (e | anamy | 202 | top | root | 22 | top | root | 214 | top | root |length weight
RS 5 |108| 14| 146 | 8855 679.8 205.7] 211.4] 172.3 39.1 | 761 | va | 810 | 903 | 407
5 3 | 76| 89| 1.08 |435.0{ 3547 78.3 1412 120.0, 21.2 | 67.4 | 66.2 | 73.0 | 86.1 | 566.9
1 5 | 47| 52| 103 |226.2 191.6 346 694 59.4 10.0|69.3|69.0| 71.1| 904 | 594.0
12 3 | 79| 62| 1.33|600.0 5138 95.2 173.3 149.2) 24.2 | 715 | 71.0 | 74.6 [128.0 | 617.2
13 5 | 59| 62| 1073031 2549 48.2) 952 81.8 134 | 68.6 | 67.9 | 72.2 | 95.5 | 610.4
14 5 | 54| 85| 1022868 231.8 550/ 914 754 16.0| 68.1 | 67.5 | 70.9 | 641 |471.3
15 4 | 48| 75| 099 | 2155 1594 561 71.3 555 158 | 66.9 | 65.2 | 7.9 | 63.1 | 3524
4‘*?’1‘};%@‘; 2 | 44| 92| 089 | 1605 1163 443 565 465 100|648 | 600 | 77.4| 478 | 4650

REE R BHEE 100% Percentage of each pot on control basis

5 60 | 74| 78 | 74 | 40| 52| 38| 67| w0 | 54| 89 |.80 | 90| 95 | 129
1 | 100 | 46| 46| 71 | 26| 28| 17| 33| 34| 26 | 91| 92| s8 | 100 | 135
12 60 | 77| 54| o1 | es| 76| 46| 82| 87| 62| o4 | 95| 92| 12 | 140
13 | 100 | 58| 54| 73 | 34| 37| 23| 45| 47| 24| 90| 91| 89 | 106 | 139
14 | 100! 53| 74| 70 | 32| 34| 27| 43| 44| 41| 89| 90 | s8 | w1 | 107
15 80 | 46| 66| 68 | 24 | 23| 27| 24| 32| 40 | 88| 87| 89| w0 | so
4"-‘-&'&%@ 40 |43 | 81| 61 | 18| 17| 22| 27| 2v| 26| s5| 80| 96 | 53 | 106

% 11 g Fig. 11

i r i -
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¢ SRS K C & 123 45X .51 B w
" — BE Height of stem — &WB(21k) Fresh weight “T/R%8 Top-root ratio
N (top and root)
~=~$#E Length of root --— g R(21k) Dry weight — % onlengthy
(top and root)
e RLAT Diameter at e Er7k#8(2:1K) Moisture per- —~~ ¥ ER ondry weight

root crown .centage (top and root)
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SR IIEY D) 15 BcES oKXy Vit 6HOKY kil T 5, SR
T 12 B BAS FR I IC 3R 2 e AR L, IR AR PG T 245 UBECELTEMIc
e MmBEFMOR, MBELHHT 2L, 2oRBORWBENS. WHELEZ ERTN B
10 Ay AL TEHTHELS. BRCEAT MEREOPBITH LMciiA &b
LF RCRTOR ZOHHRPBLNS. 11 REMEHOEMHRECHKD, AEHIN 20
ARMBRE Y2020, ZORBRALENLT, EROMRLRA LT RbNF kbR
Bick b, ZOATEALEMBRELRALRELEVWE, LHL 1RO D AL bhork.
HERRTR 10 15 Hio i, 5%%@54‘\1&1%@1%&%%%&%573)5%@:?%&% b, 125813
ST THEHEOBOMRFEL, 4BcE Y XL kY, 158 S REBRODRCES. 91
PR ORMBROR A 11 B R 7clho 5 loxY roBlick T < TR bk, ok
#EHTH B

58813 b AROBN b 24, ATRECKY HFEL, 12587131 H, 9H6RHICZ
nENLASD, 1589 A8 1A ZhEnABMEECHKD) HFEL .

BECHWTEET 2ic 128 79, BWHEEDO 7% ¥RL, KAT KTOHH 134514
BEOME Y, 1155 15 R B 44cm LFRA EZOB W 4T, 48cem ZRT.

PR 1192125 BRdeRcEnd, NRIBREOSSUTTRITSHD, 12813
FREEREOHPLTOMERTICGAY K\,

BT 12 3 Bh, 1.33 mm TEM¥EEO 91% L3R/, o SEoKY F Ol
CRFEAEEBRD BT, BEEED 68% X b T4% oo £ 77

W THE 12 B0 AT LR L, AR THENEED 68%, WERTI 2% T
. KRTHWTHAN 2L THELLE ), LERTREEROPLFIUTO 49%, HHE
BT 67% To 5. 188 14534 MERHA®ERL, BREICRETHS. 165HIEH
MEBLRPELVATEFRT LHUREREEEFERL, EETI158mg ZoRL, MM
BREO 100mg © 1545 Td%. Fhd IBRTROYLER 13.4mg, HHERO 34% TH 2-

ook Ay FEEREC L TES, bR 80% TB 5. KT 11IR 1250
MM, 12§55k CEUER® 94% %RL, B 185 4 ROMcE T 5. BERTR
DEKEBLE T FBOHESHEDH 5N S.

TR BOHERCH W THET 21, ROAROE2MHHT A2 XY 20 HHNES
B 7o 12 s K CEEE 0 140% &1L, 20 Ao M BBROREE 2% 1T OHEER
BOEEYR2 9 Hcde¥, SH2HATHS 13D 12HLFRALFLWINE RoYiiE
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Sl 20 B mBGBIMI OB 9 HHIc AD7e 14 3513 107% THEAEE R 00fin BEICE
+x, 9118 b 20 BN 52 72 15 34 80% CHEAHEATEMBERCILL, WK
PEWERE AT

z b O TE T i, HEENSE®R 300, HrRFRSNEL Y 0HEME
FLE 2 e 12 3895 SRS, SR ARG OB ERT. 11 RaMSL0 %k ER
mm%mmb,%oi&ﬁﬂmmmmﬁaﬁaeﬁhakbokﬁ,%mankmam,wa
= O ETCI SN SN BEM D, Flaiiatr FHinaWgEcs 2. LH L1123
X b 10 DL TG LY 5213 72 13 eds 12 i Ik L, FOEFTELLESDHEE2DRD
W, 2R b AT R IMERERE 12 5o 20 Alllom oK RO RS 8 1112 O LNc £S5
BHEDHTH D, 12EOMBLHL LT MIRIEZNL D VLTSS 5 LIS, X
91 UL SR L Tb 20UBRFAL@BD NN

M BARARC Y ) BT 2, MTEFHR2 A X hHBECKIRREMHI L
=y WO ERO £ FIC, HFEREE 40 RIS 8 )3 2 AEOMBHHT, 08
WRER R ARL L, IRORTEBLETEY. L LB AT emBs
FAHYLEL FTRHRCHKRLEND. WHEHRIC X 23EAHMIEC6 ) 280X ) TOHIMI A
1 BEMBSREZ3 7 13k, #5 ~y HeBbis 9 [JUROROERR AR IR
YR Ui, BoER, oA, SREERE X 0 45 20 QR LA BBl 2
BV EOMDOATRELMERES v WHH 7 vy MBI L, LEZRMice
N ROATCHNT2HANBETS ZHCELEND. CNEHHRTHREIFFECRES
BTH 2.

MBI 5 HIN, HIEWIC KD HIE R 20 HEOBWIE 2 7+ Y o 4Tick
VoA EREE L, DRoHBCH Y, MR ERARwkERs. Lhlzikd 15
HERE, WHEHE% 60 HImMRE T 2551, DEOKHCKS b, ZOLAFRE
2R b0 LR Y M.

ﬂiﬁvvwmﬁ%%QKM£EMMTzwwu7H%nmﬁﬁ%&%unxv%Hm
M FRENIDVLUGICDZ L E2 50, ZOMPICMTRE Y ZF eh 7= Y ko
AW ORL BRI 20 HIMAG P2 7eb oL, /HPBE, HR4AT D #LTn5.

L8 AL O MAKEIIT S T = Y HOREROAETCRMA LXBEF, 204k
iz e Lchlicin 3.

PICROARYBALTE22 02513, » 5=, k29 AU RS e n



(8)

ByiamanectLTh, IPPOMBBNEZ20ETCAHETHLLLELRIIAL RV

=g 1L b Thujopsis dolubrata S. et Z. [T

L REFZERUHE

1. BERCH7eBFix e 5 (REHMIL) T 5.

2. Thir s~y ORR LA ECREL, HORE L AW 5 B 2 A
L7c. $BHRIX 100cc TH 3.

3 HETHE5 1 21 HEIo TRHEL,
5HEBHHE LTRSS KL 5.

4. BHMHkQEOM&KﬁHE%U,£~wﬁmmﬁﬁ,6ﬁ%ﬁibﬁﬁﬁmﬁ
BDIFHE PR L. W HIRIE D 7 <Y OBGE LRAKTS 5. 6 25 Hctir 2o &£ H R
RariEsEachg, HEEsEHCAbNIREORETH D%

b, BIIX1EY FEDSARLL, £V FELTHEban, MK 200cc OB T
FREMV, ROBALCH, BREKTHEY FEUIr 2O LEXHERKTEO .

6. BWIERCIVIBRRIRIARO 4FTH 3.

BRI 6 B 6 HuittTd o, Llkzo6

%14 = Table 14
- TN
B R mmmﬁ%ﬁﬁ%&ﬁﬁmmm _
minus nitrogen | minus phosphorus | minus potassium
(mg) (mg) (I!)ng) (mg)
NH;NO; 50 50 3b.3
Ca (NOs)z 15.1
NHH:PO4 211
KH,PO, 25 25
KCl 12 12 25.7

MgSO04 2b 25 2b 25
CaClz 50 50 50 39.8
FeCls 0.2 0.2 0.2 0.2
dinellod wasor 1 1 1l 1z

BRI KNOP RIFHOH 10 50 1 BEDO L OT,

Fe M FERE LT, RIS,

AF, v XM TRRAOHRE BT v e=7 L EH L. T WEOHIFRO pH it

A= CEHLZNEFAL 56 THOX.

FeFEMEREI AR DO M X BB O N L T

pH 5.6 & L7 fmzsddiRiiediosrriml, o 5 o0FERK P, K, Ca, Mg, S 1
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$12m Fig. 12
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Hatching port shows that tree seedlings received complete nutrient solution.

The other part, each of partially complete nutrient solutions.

C.: Control.
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BERO TN AT N, MEEREREEHRO» L L, Mo b BREEEEREo =
NEBEREND. MMEHERRD, AEMBEOX LRI 2750 T 3.

T HFEEIE1IXY F200cc &L, D HBC IERFLE. BRIZH 5 Y O5A LA
n5Y, HFEHREEE 3 BRI 1 E 1 AMEREToXd TH 5. Hr 7~y OFAFHK
RO DR OWMMCIBN I WEEE Lre.  PisBmlmbs Fikk 817 L.

8. HEHEBOMTHOBMERYZ~YOYFLFLTH 5.

L. ® B oW

ABIGE 7~ v OYe L 5 12 BRI & Bl o Fiez £iior. b
OB BRI K DR LKL, MRD ¥ BI4E TERER Lk  HFEHIC e B R
RERT. BRI ESR200B 6200 L biEY, 1031 Biciks 128 AR CH 5.

oL % B O# R

Ao SE R TERRRS L ORPERE LA b oMo B, HERoH 2Ho+Y

FEHELAOT, WE VBT 2 LM 16 RomL.

81X Table 15

-2
o 2@l |gE  sER @ #ER (mg) k% (%) | T/R# (%)
- » . . Moist: T
#7 1 & a9 E Fresh weight Dry weight Per‘é‘:n‘gze ‘;g't;g‘)t
P kg B B EE 5% ak | S
ot No. B 5 Ka | top BE R top B R top BnE | M £ (HER
L ‘5’% m| 3| and top | root | 239 | top | root | 314 | top | root ] aorthiors .dr_w{:
4 @) (em) | (em) | root root root engthweigh
i 1
Czntrél 1 b 45 | 75 | 1836 113.2| 204 | 298 | 264 | 44 | 777 77.6 | 784 | b9.3 , 577.3
poiE 2 .
Control 2 3] 44 | 86 | 1450 122.2( 228 | 816 | 266 | 6.0 | 782 | 78.2| 78.1 | b0.3 | 632.0
T3
Average 3] 44 | 81 {139.3) 117.7| 21.6 | 30.7 | 26.0 | 4.7 | 78.0 | 77.9 | 78.2 | b4.6 | 653.2
Mg 1 100% Percentage of control 2 on control 1 basis
Bt 2
Control 2 100 98 | 115 | 109 | 108 112 | 106 | 106 | 114 | 101 101 100 85 92

5 15 R R THABR T TR B FHFEH S F, THOWCT IR BER
CAER, WERIVEHRLAZLOTHS.

PR 1 LN 2 RO Bic, RIFIRERES, B, 4 WEE, TRFCRTINT
10% AN OXE 7T OB THS. chi R, BRHELCHROE TR 7Rk TE
AE R THEE T 2%A R, HETciks 5 kol TNREESL T
#H 2 hwvikicibi .
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'}

1. msEine k3 % Ak o 2R

2H BRATMBEERGE e @A 2E8 LR Th M3 Bc2AE NN, £
SOEHR, EREEREAC M BRI TR U R, ERRE LU BE OB
OEBMRIEL, 2AFPRIEHERRECCHE L 2B EE OB O & ERIE & ¥ BT 16
HECH13BOML. (B V 2K BERAEEE2 ¥R Lok D).

B 16 » Table 16

=7 = '
n Elpdled| aER @ SilH () fkd (%) | TR (%)
~ B 7a ) ) ;
2 VR §§ “| ®| Fresh weight Dry weight pg‘(’:gg:e T(;-g-tlig()t
i<} - K] >
Pot. No. *«;% I I E A - P ik
o8 Fm | 3| and and and A
Z 3 {cm) | (cm) | root top | root root top | root root top | root lengthlwelgbt
BBV 5 | 4481|103\ 1ny| 206 | 307 | 260 | 47 | 70| 79| 82| 546 | 5532
MERE | 5 | 30|64 | 548 444 104| 154 | 128 | 26 | 7L9| 712 | 750 | 472 | 4923
MRHIE | 5 | a2 73| 800 660 140 188 | 162 | 26 | 765 | 755 | 8L6 | 444 | 6231
WML | 5 | 57| 46| 838| 69.4| 144 | 208 | 174 | 84 | 752 | T49 | Ted | 796 5118
SRR EEE 100% Percentage of each pot on control basis
WELIE | 100 63| 79| 30 | 38 | 48 | 50 | 49 | b6 | 92 | 91 | 96 | 86 | 89
BNMIE 100 | 73 | 90 | 57 | 56 | 65 | 61 | 62 | 55 | 8 | o7 |14 | 81 | 113
BmBA 1100 | 84 | b7 | 60 | bo | 67 | 6s | 67 | 72 | 96 | 96 | s |15 | 93
%13 W Fig. 13
{00} 100 200}
80 3 “ r "o L
6o [ $o F wek
‘100
of o} so}
o} 2F 4ol
0 i F Ok A i, L [l i (1] L I A 2 -
C. ¥ -Bb K0 c -N-fl -0 C 4%
~—— ¥} Height of stem — iﬁig(p%t? Frtt;sh weight T/R#A Top-root ratio
and roo
~~- it Length of root ——— ﬁiikt%émffd)rgxg)/ weight — E  onlength
««««« A7k (&%) Moisture per- -~~%ER ondry weight

centage (top and root)



37)

PR IR L ), R L et O ThEB AT 5 b O L s
b T I R R 1 i LTI, SRR L DI LA . A
i% 6 1 25 AIEEBRG R 40 B 8 B LMERHETS 2% Th#RRo LEAKSEL S
B 9 HICA D THE LEAEIME D, B5~x AR 10 LMERD b5, R 8
_hﬁ]I‘D AT —FELOBE2T5 ), o EREEREMLLTEL, AHo4LERE
RO, MRIZEL L . |
kR SEER R, SMEECKLTATROEC, WO LR L R
DR ETH D, ATERIEEECENT 2 SAERS <, 9 ACA VHUHE 2RO LR
ARVELL S BUEEO L0 CHL 03em TH 3. o

RIC R THET BiC, RER 30 om CEREED 68%, HEILT19% Tho. ATREE
WEOH 0%, HERTIE 50% T, AKERISSRE NERC L TEL ML, 2%
TdH5. ) -

AEPS R O BB —— & OFRFEIL AR BRI L TAA E R B, MHRIEL 8 Ak
SERL ISR LA S D RS, RN EE AR L BT B AT R RS 9 BICA
AL SBERRE 0.7 e, MBI 0.5 cm 0 EEAERE L5 1L RF IS EA0 (AR
B, TOSIMTERRETIE 10 1] 81 i3 ATRIRRIC K ) JEA TR 7e-

Kl I R AR I L, R R, BTN T b, A WE
RRAERTE

. 2 = % R B

i AFOIMTE BEHNESRELEL T AP MBI, 1HE D SHCES S0+
Y FOIFOCEERIIIEE 1T HR TR 4EomL. (&K VIo 128

HER 1L D S TR E AL R, SHRE 45 cm TEUER O 102% LRUEKT
B5. APCE D AIKED L, BERO 5% TR, MR 68% L AEnk .

HRRIE 138 458 5 SRR O 91% X b 9% ORlicd ) KR, 288 34 92cm, 106
om TEME L ) EC, BEEO 114%, 131% 57, WFLOEY b ESHEEO 6.4m c
iR E .

AL 1 9% 29K S0k BUIELO 91% X b 98% Ol h KR E D, 4WICE DA
CHp L, B T0% &5 5. DT 4 LKk (BUEROD 13% Th 5. LbL 4S5
B b RSEE O 39% LT AW 2 o AT TS S, BT 298 S5 4 BRI D, 1
i 3 kIE 200 mg, BUERD 134% TZ ML WKOML R
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®17Tx Table 17
= = a =
p 2 plwl] rmm o ©ER (me) sk (%) | TR (%)
. 0B o] = : - Moisture Top-root
Y VR 5 gg E 2 Fresh weight _Dry weight percentage ratio
. < | Tlatk 21k : 2tk
PotNo. Rl Bl o B\ 5 laeme | m |0 [ mwm ) m |50 |mm| m | B ‘fﬁi‘;
#to @ and and ; and )
% S’9“7(7(cm) (cr;l:‘) root top | root root to? irOOt root | P Vroot ‘e"gt‘filfhj
MW 5 44| 81 |1s93| 1ny | 2ue | 307 | 260 | 47 | vso| vro | 782! 546 | 5532
Control 0 . e - 0 g o . . . .
5 | 40| 7.8 |126.1|105.1| 21.0 | 205 | 25.0 | 45 | 76.6 | 76.2 | 78.6 | 51.0 | 555.6
2 5 |42 | 9.2136.9|1120| 249 | 336 | 27.5 | 6.1 | 755 | 754 | 75.5 | 46.0 | 450.8
3 5 | 45 |10.6 |135.6|106.6| 200 349 | 26.9 | 8.0 | 743 | 748 | 724 | 422 | 336.3
4 5 | 33| 80| ov6{ 748| 228 | 263 | 200 | 6.3 | 731 733 | 72.4 | 415 | 3175
5 5 | 87| 74|1022| 842 18.0 | 262 | 21.6 | 4.6 | 744 | 743 | 744 | 504 | 469.6
WEEE | 5 | 50| 64| 48| 44| 104 | 154 | 128 | 26 | 719 | 712 | 750 | 4r2 4923
Pk BgER 1002% Percentage of each pot on control basis
1 | 100 o1 | 96| 91 | 89 | or | 96| 96 | 96| 98 | 98 | 101 | 93 | 100
2 100 | 95 |114 | 93 | 95 | 115 | 109 | 106 | 130 | 97 | 97 | 97 | 84 | 8t
3 100 |102 |11 | 97 | 91 | 134 | 114 | 108 | 170 | 95 | 96 | 93 | w7 | 61
4 100 | 75| 99| 7o | 64 | 106 | 86 | wr | 134 | o4 | 94 | 93| w6 | &7
5 ‘100 | s4 | 91| 78 | 72 | 83| 85| 83| 98| 95 | 95 | 95| 92 | 85
WEEE | 300 | 68| 70| 39 | 33 | 48| 50| 49 | 65| 02 | o1 | 96 | 86 | 89
®14m Fig. 14
i
i i
% % %
o0 b 100 | 200
st 50 )0t
o} bo} op
Joot- Sy
wf #of sof N
M
20t il Rl
" 4 1 1 1 1 N " 1 L I L 1 L 0 L L L £ 4 2 P
V234 5N Vv 23 45N .t 234 5N
S i —— % EHH(21k) Fresh weight T/R#: Top-root ratio
#E Height of stem ’Eﬁ«w ) root)
— -~ YA R(2MF) Dry weight ~— E onlength
: 1§ Length of root L/ (cop and root)

w7k A(21F) Moistare per-
57 cig;tage (top and root)

--- & ER ondry weight
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WERE THREREEO 96% Toh b AER, 258 SIIEERD 109%, 114% i
B, RIETRENHIE 106%, 103% fﬁ-ﬁfﬁﬁ&x;@h Y, MTI130%, 170% Tk
T AREEHEO 86% TH 2 SMTIRENE Y ) EL EN, BIEEO 134% T
%. SERRAMTR AWLFRA EHOR 8% R, MEKEED L7 047 157

PR 155 2 BROMUCHIR L, BILCHS 2OMIF LA RAIUIE 45T 2 0REE
BT 949% Th B, MK 92% € KT UL\

TRZBORKCEERCHTRET 51T, 13 E ) 43T 2MeHikL, 45010,
RTIREHED 6%, FEETIZO% Th%. bHCE A LR L TEEED 2%, %% L
k3. |

N HORRER DI, DT 3FEOHRIED 6 1 26 HIESSPHHAX b 40 HS H 4
RIEOMILTHS T, b OIHEHE BERARDLERE RS AP S0 A% 200
MOSHBR L P3G Vv 4525 AR T RICRTREERCEF LR L, RECRTRE
SERRICTE T HIEF% S BB L S bl b K.

i EFOUMIE DFHIEHRE LR b, ROAT XL RTEEEH M2 Bic,
63k b 105RICES SROFEY M TITO7EHBREERIGH 18 KR U5 16 om L. (&K VI o
2 240

18 »x Table 18

o %l wE| eERmp | wmE e | FAE 0D | TREE)
.. o8Bl 2| u . : Moisture Top-root
ERAE 1= £ :C;‘« ° Fresh weight Dry weight percentage ratio
PorNo. Al ot B B e | w3 | | 2K | m B |wnk
; hgé (crﬁ) " czﬁ 3;10‘: top | root :Jlo(ti; top | root fo’:)‘i top | root 1ength3,eigh{
BEEN) 5 | 4481 10| nnr| 2ue | 07| 260 | 47 | 10| | 182 | 546 | 5502
6 4 | 42|82 |1330|111.3] 21.8 | 305 | 250 | 55 | 701 | 706 | 747 | 50.6 | 4546
7 5 | 41| 71 1154 98.2| 17.2 | 26.0 | 220 | 40 | 775 | 7.6 | 763 | 58.5 | 550.0
8 5 | 40 | 82 |117.6] 95.8| 188 | 264 | 222 | 42 | 706 | 7.5 | 7.7 | 49.0 | 5286
9 4 | 39|91 |181| 963| 218 | 248 | 198 | 50 | 790 | 795 | 7.0 | 431 | 3950
10 5 | 34| 74| 860| 66| 174 | 180 | 144 | 36 | 791 | 790 | 793 | 457 | 4000
WAL | 5 50| 64| 54| 444|104 154 | 128 26 | 719 | T12 | 750 | 472 4923
AEREILe PEiEE 100% Percentage of each pot on control basis
6 80 | 95 101 | 95 | o5 | 100 | 99 | 96 | 117 | 99| 99| 96| 93] s2
7 100 | 93| 88 | 83 | 83 | 80 | 85 | 85 | 85| 99 | 100 | 98 | 107 | 99
8 100 | oL |10t | 84 | 83 | 87 | 85 | 85 | 89| 99 | 99| 99 | 90 | 96
9 80 | 89 |112 | 85 | 82 | 101 | 81 | v6 | 106 | 101 | 102 | 98| 79 | m
10 100 | 77| 91| 62 | 58 | 81 | 59 | 65 | 77 | 101 | 101 | 101 | s4 | 72
WP V200 | 68| 79 | 39 | 38 | 45| 50 |49 | 55| 92| o1 | 96| 86| 89




C40)

% A % A
{00}t <N /, \\ 100} Bk 200F
A
\./ ’\
§0t ‘\\ fof 1o}
Wt 60 120
100} AN
\.//
40t 0 80t N
20} 20t ' o}
0 1 A 1 " 1 A A 0 Y N 1 ) ' A L 0 1.1 s 2 1 ' i
C. 67 8% 0 10-N C.6 T8 9 0-N C 67 5 9 w0~
— ®E Height of stem — EER(21k) Fresh weight T/R %2 Top-root ratio
(top and root)
-—= i Length of root -—— W E4(21%) Dry weight —— J& onlength
(top and root)
-------- 7rk#(21k) Moisture per- -- - ¥ &% on dry weight

centage (top and root)

WL 6 THORCHLL, 93 3.9 cm TEHEE D 89% T& 5. 10 S By 4
KA R R, Sdom TEED T1% T D, MHHFEO 30cm, 68% CHL TRIME .

W 65 S IR L FRA £ {, i BER O 101% 2R, 94E 91cm Bt
O 112% TRATH B TH 108 KREREL, Tlm, T4 T, WLEHEO 6.4cm i L
HCBDEB R FTOHTH .

AT RIL 6 SRR L KR 6% T BTREMR Y D EMRIFTHS. THRCEMD
BWECHLTTIRE D, SIOME THEFRA L %R, BIEED 84%, 8% kx4. 10
BRIEELSY, BHIED 62% THBE, HEEKED 39% kg, # 1.6% OAH T
5%.

SRR 6 3% 99% THUKE LTAA EFNCH B BULENEEIC LW R B R A &
FUBMED 117% To 2. T8 kicBR o 86% TH 5. 10 Bidik ) TEUIER D 59%
ERL, MAHEEO 50% & R3Eh T\

BREORE TR 6P T SYIX T7.1% X b T7.6% ORilic & b EREE O 99% T, 9% 10
BB X D5, 2 oML S 101% TH 5.

TREORE TR, 95105825 ZThZNEHERO 79%, 84% THERER L WKOMERT
7, oKy l-ﬁi%%iﬁ‘ﬂ-i& 10% N OXE FTORTH 5. THIREKCEERED 107% T
5% TREOLFRTE, TS KINTHEEED 9%, 9% TeheA=RL, TH



ca>
RIRAMLE T 9510 SR BT & ) 30% OELRT-

TS ORI T T 21, SRR 20 HRY, B4 AMTHISA
HIT e SOEFICE DTSR TR b LBORICK ) AFREKT 5. LH LB
1% 55 Hic BT, 2380 45 B BB, BEckL, ZoERRTREBHC RS
EoEh sy ERED, 9710 ALEOMRIICRTY, ZOMBRBDENEN, wH
ML BZzOoPBR L LTATRO bR, HERTIE, MEERIAXLEHEEE
2T, ZOHMEEL LTKSTH D, b HeREOSWHHCRE 2 HHCERLT
BERTET W THL5 L HELLNS.

i, M7 2 BT R L L Ze e ensiit b i & <~ B e M 3 2 h ks i 5 i
RO b 15 BCES 5o EY b 3t 6 HO £y + THOCEBRHIREH 19K R 0 17
Wlom L. (& VI o 3 2:1)

19 % Table 19

|
|
|

o 2|ed|wB|  wEs o) W (mg) woAk (6) | TR (%)
#y rHE =t 8% % | 8| Fresh weight Dry weight ‘pgf:j‘;‘gee T‘;_gzi'got
B ) £ ™ o
PotNo. [Rgf| o8| o ¥ T wm| w |57 e w [ 5F [wm| w0 | & wam
Efcg'g’;: (cﬁ) @ I;"!) 3&‘{_‘ top | root 30?)(1 top | root 1‘_"01:)‘1 top | root |lengthweight
BE | 5 | 44| 81 |1508|1177| 216 307 | 260 | 47 | 780 79| 782 | 546 | 5532
5 5 | 37| 7.4]1022] 42| 18.0 | 262 | 216 | 46 | 744 | 743 | 744 | 504 | 469.6
1 5 | 38| 71| s18] 668] 150 | 222 | 182 | 40 | 729 | 728 | 733 | 527 | 466.0
12 5 | 29| 7.5 1070 854| 216 | 255 | 196 | 5.9 | 762 | vr.0| var | 521 | 3322
13 5 | 38 |100 |117.2| 944| 228 ) 30.9 | 248 | 61 | 736 | 737 | 732 | 37.9 | 4066
14 5 | 85| 69| 70| 564| 138 | 178 | 146 | 32 | 746 | 741 | 768 | 510 | 456.3
16 5 | 38! 79 ov3| 71| 202 234 | 184 50 | 760 | 761 | 752 | 47.8 | 368.0
IR | 5 | 50| 64| bas| 444|104 164 | 128 | 26 | 719 | 712 | 750 | 472 |4923
SERE B R 100% Percentage of each pot on control basis
5 100 | sa| 91| 73 | 72 | 83| s5| 83 | 98 | 95 | 95 | 95 | 92 | 85
11 100 | 86| 88| 59 | 57 | 69| w2 | vo | 85| 93 | 93 | 94 | o7 | 82
12 | 100] 8 | 93| 7 | 73 |100]| 83| 75 | 126 | 08 | 90 | 03 | 95 | 0
13 100 | 86 [123 | 84 | 80 | 106 | 101 | 95 | 130 | 94 | 95 | 94 | 69 | 73
14 | 100 so| 85| 50 | 48 | 64| 53| 56 | 68 | 96 | 95 | 98 | 93 | s2
15 |100| 86| 98| 70 | 66 | 94| w6 | 71 | 106 | 97 | 98 | 96 | 88 | 67
(S | 300 | 68 | 79| 39 | 38 | 48| 60| 49 | 55| 92 | o1 | 96 | 86 | 8
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Y %
190 200}
oF ot
bof wl
100}
Mt 80t
20F 20F 40 -
L L "] A F S R SR B A b, A L 0 At s N
CSItial KN c 5 |2|3|¢.|5‘-N C.5H 12131515 -N
— #K Height of stem —_ mi;&gm Frt;sh weight T/R %t Top-root ratio
an .
~—-- % Length of root --— ER(2 k) Dry weight — & onlength
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1245 ZOIITBIERELE 5% XH 7~ 9 LRIED 9 713 H & b 2B b 0 Fobiiic 1
TH ZOPMEBD, FKE b EF RIS L T 7e K Y PR < o T B

LR mic i D BT Bic, STIEAPIAE 6 25 HX V40 BMS H4HE
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FicRINB XD, X DL EoEHRIRIS N, [AFc IBJOMIER L 5 L &7 b, IR
MCRTEIRRETHIMCKEZ BN, 139X b 10 HLEIT H 25 B X b 20 H Essskif
¥R 12O TR 83% K FLHCELBDNDZOT, Ok AT haEo fEIL
KB 1245 13HOMOBHT H26 01X ) 8 H4Hollicd b L2 T2z BV EBbR
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(o HOBBARDIRA ERSORMCIS L BERE 55, € OB R ISR O &
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T 210, AHRICHR LRI SN Tc e ~URAAENE Ko HE, RpWIHCHEOR
BOLWHEOEHCRTRBREET 2HTHHLHE2 LI, coBnbD, 9I10HME
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w2 &% Table 20
m 888 ms EHE (mg) YER (mg) kA (%) /R (%)
. o8| o w : . Moisture Top-root
EY FEFE | B © Fresh weight Dry weight percentage ratio
5% 2| €K =k ES
N ; 2k
PotNo s | o B TN m | | B e | | DF [ mew| | & wam
s o | and and and .
Z 3| (ecm) | (em) | root top | root root top | root root top | root llength weight
WLV | 5 | 44|81 |1308|1n7| 216 | s07 | 260 | 47 | 780 | 779 | 782 | 546 | 5532
1 5 | 39| 78 |1148] 968] 180 | 248 | 212 | 36 | 78.4 | 781 | 80.0 | 496 | 5889
2 5 | 42|89 |1222] 930| 242 | 20.0| 238 | 52 | ve3 | 7Y | 785 | 4v.4 | 5Ty
3 5 | 41| 76| 99.6| 80.6| 19.0| 234 | 188 | 46 | 765 | 767 | 758 | 541 | 4087
4 | 5 |41 98 |1160| 928|283 | 272 | 216 | 56 | 76:6 | 76y | 75.9 | 41.8 3867
5 5 | 42| 9.8 |128.4|1030| 254 | 309 | 252 | 57 | 759 | 755 | 7.6 | 42.8 | 4421
”*‘“;ﬁ%’i@ 5 | 22| 73| 800| 660] 140 | 188 | 162 | 26 | 76.5 | 755 | 81.6 | 444 | 6231
HESIbEr FEiEE 100% Percentage of each pot on control basis
1 00| 89| 96| 82 | 82 | 83| s1 | 82| 7r | 101 | 100 | 102 | o1 | 106
2 100 | 95 |110 | 88 | 83 | 112 | 94 | 92 | 11| e8| o7 | 100 | 87 | 83
3 00| 93| o4 | 72 | 68 | 88| w6 | 72 | o3| e8| e8| o1 | 99 | ™
4 100 | 93 121 | 83 | 79 | 107 | 89| 83 |19 | 98| 98| o7 | w | w0
5 100 | o5 (121 | 92 | 88 | 118 | 101 | 97 |12t | 97| 9v | e9 | 78 | 80
%fﬁfgg@ 100 | 73| 90| 57 | 56 | 65| 61| 62 | 55| 93 | ov | 104 | 81 | 113
®17TW | Fig 17
i il i
% % %
0 100 200F
b1 o sor 1ol
I} 113 ml
. )00 - /.\\ //
wf wf sob Tl
A 20} »wl
I 9 A L 1 I L Il 'y A L
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— 2 Height of stem

-—=- #t}& Length of root

C. 1 2 3 4 5 B
—— B R(2{k) Fresh weight
(top and root)

--— #EEH(2k) Dry weight
(top and root)

e Oo7k i 20) Moisture pers
centage (top and root)

C. 12 345t
T/R# Top-root ratio

— E

on length

~--- &R ondry weight
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N SO E TH%T e, HEDIARX b 20 BIIBEMAIE 320 7c b %3, SHE
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% ZOWMBIIHRABABCLIBETEND. XEFEAROLEOIRID 5HCELS
O K b O OAKEC L CHRRBROE A —Hic AkEE < R 301, RO
WA OBBILICE CRR T 2R B2 b, W EBREET ZHTES5 L B2 2.

. AFOWTE DEDEHR LIRS b, EANOATCERERTHREh LM BIC
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21 R Table 21

g 2nd|nE| wng L@ (mg) wh o) | R 0
ERAE A §"§ E E Fresh weight Dry weight __pergfnlgge ‘;gtli’go
Pot No. [ & ! Egﬂ %)%: w%| m %of;f we | m %fg‘ mE | g | B o
mc3 | 3| and top | root | 30 | top | root | @04 | top | root evthlore %ry
Z & (em) | (em) | root P root p‘ root P .length weight
BORWE L 5 | 4481|1393 1ny| 216 | 307 | 260 47 | 130 79| vs.2 | 546 | sona
6 5 | 43| 69 | 1504|1202 252 | 338 | 286 | 52 | 781 | 77.9 | 794 | 63.3 | 550.0
7 5 | 39| 73 |1050| 62| 188 | 234 | 198 | 36 | 77| 7v0 | 80.9 | 537 | 550.0
8 3 | 41|73 |1363[1130| 233 | 280 | 240 | 40 | 795 78.8 | 829 | 56.4 | 600.0
9 5 | 44| 84 |1469|1228| 241 | 323 | 27.0 | 53 | 78.0 | 78.0 | 8.0 | 521 | 509.4
10 5 | 40 | 7.8 [1084| 91.6| 168 | 25.0 | 21.0| 4.0 | 76.9 | 7.1 | 76.2 | 5LS |525.0
“’%ﬁ@ 5 |32 | 73| 800! 660 140| 188 | 162 | 26 | 76.5 | 75.5 | 816 | 44.4 | 6231
REE B EIEE 100% Percentage of each pot on control basis
6 100 | 93 | 85| 111 | 110 | 117 | 110 | 110 | 111 | 100 | 100 | 102 | 116 | 99
7 100 | 89| 90| w5 | w3 | sr| we | w6 | 7w |100| 99| 103 98| 99
8 60 | 93| 90| 98 | 96 | 108 | 91 | 92 | s5 | 102 | 101 | 106 | 103 | 108
9 100 [ 100 {104 | 105 | 104 | 112 | 105 | 104 | 113 | 100 | 100 | 100 | 95 | 92
10 100 | o1 | 96| 78| v8 | w8 | s1| 81| 85| 99| 99| 97 | 95| 95
*‘f’gﬁ@ 00| 73| 9 | a7 | 56| 65| 61| 62| 55| 98 | 97 | 104 | 81 | 113

% % .
10} A Jjool 2{‘,’, .
gor §o ot
bo | b0 - »or
190} e P _ ,/
%o |- 40 - 80 o
P13 20+ 4ot
0 L 1 1 i 1 1 L Y] " L I i 1 L L 0 1 1 i 1 1 1 1
C. 678 9108 C 678 9 0B, C ¢ T8 9 10
— #E Height of stem — fB(%21k) Fresh weight T/R % Toproot ratio
: {top and root)
--- Hitk Lengthof root --— @ER(&1K) Dry weight — E  onlength
. (top and root)
- &7k#i(%&1k) Moisture per- --~#ER ondry weight

centage (top and root)
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LY LR THEL 2 BicEL b S.

fi. O 2 EEIIC B L 7o BisssR b fidic e <o ATl 2ha b ks
Bic, SBREILEEL D 15 HcES SO XY Fit 6 HoEY FTITO BRI H 22K
B 19 @ omL. (&K VIO 3 20



C48)

w2as Table 22

=)
e 2 el|ed| tmm oo GEE mg) | AAE (9 | TRE(%)
gl m . .. istur ’
HY MER =8B B bS] Fresh weight Dry weight ng:;%;?re T(;gég()t
Em =l 3 : 8
PorNo- s o & ¥ TX ww m |G (e w0 | B3 mm| o | 2 mue
2B | 3| and and and on dr
Z 8| (cm) | (em) | root top | root | oo | TP | TOO | oot | WP | oot [length Welght
MW | 5 | 44|81 1303 11m7| 216 | 307 | 260 | 47 | 780 | 79| vs2 | 546 | 5632
5 5 |42 | 98 |1284(103.0| 254 | 309 | 252 | 57 | 75.9 | 755 | 7.6 | 428 | 421
11 6 | 42 | 8.7 |124.6]100.2| 244 | 208 | 248 | 50 | 761 | 75.2 | Y9.5 | 45.0 | 496.0
12 5 | 37| 7811006 79.2| 214 | 222| 180 | 42 | 77.9 | 7.3 | 804 | 478 | 4286
13 5 | 41|83 |127.8[1014| 264 | 200 | 234 | 56 | 77.3 | 769 | 788 | 4338 | 4179
14 5 | 34|87 |1229| 97.3| 256 | 202 | 236 | 56 | 762 | 757 | 781 | 39.6 | 4214
15 5 | 38| 84 |1126| 910 216 | 248 | 204 | 44 | 780 | 77.6 | 79.6 | 45.0 | 463.6
4"—*%53;5- 5 | 32| 73| 80.0| 66| 140| 188 162| 26 | 765 | 755 | 81.6 | 444 | 6231
Rt Eiem 100% Percentage of each pot on control basis
5 100 | 95 |121| 92 | 88 | 118 | 101 | o7 | 121 | o7 | o7 | 99| 78 | 80"
11 100 | 95| 107 89 | 85 | 113 | 97| 95 | 106 | 98 | 97 | 102 | 88 | 90
12 00| 84| 96| 72 | 67 | 99| 72| 69 | 89 | 100 | 99 | 103 | 88 | v
.13 [,100 ] 93 | 102) 92 | 86 | 122 | 94| 90 | 119 | 99| 99 | 101 | 890 | %6
14 00 77 |107| 88 | 83 [ 119 | 95| 91 | 119 | 98| 97 | 100 | 73 | ve
15 100 | 86 | 104] 81 | 77 100 | 80| v8 | 94 | 100 | 100 | 102 | 82 | 84
“--‘;ﬁPfgS‘ﬁ 100 73| 90| 57 | 56 | 65| 61| 62 | 55 | 98 | ov | 104 | 81 | 113
%19 W Fig. 19
i i
% } 4 I-
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20} w0} &
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Csn sty  CI8N RGP CS 3w fn
— $E Height of stem ~—— & H@(21k) Fresh weight T/R# Top-root ratio
(top and root)
~—~ i Length of root ~-— % ER(2K) Dry weight — F onlength
(top and root)
-------- 27k #{2fk) Moisture per- ~-—§iHE on dry weight

centage (top and root)
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ZOBWEE D UL e RORARO RO RIFRAETRELYRYIT 23 2 LCHEET R
Vo L, SEEEHGEUNIN 20 B o> 5 SRAsERER & RO £F 1R L, SBHRIGIUYIH 30 B,
40 HI, 55 HRSEO & XY FEERCH 30k, MY S THOERMRE RICRL,
LSRRG, Wb A SR EEARES—HEEZ, AFRNC A THUEERE
FEErTH, £EPMI D 70 HMoBRIcK? b, BRHARTYREIIZIA AT 28H
CIE B & AHO AT CLERBRE I Bic AFEEEICES D, UE2BOMRCHbI
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WHRAOAT 7L, DEREBIEN S cifvEFEL, I PBeHLimEsnoLEE
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Y FCITOERRRS R 23 R R O 20 IElodn L. (SIRK VIIL o 1 220)

BEISEYRNE 1W2BoBcEI LTES. 13 4dom TEEBERELELL, 45
5 §Edic 3.9 em THEHRE D 89% TH D, MMEEO 3.7cm & KEHRLW.

BEGSHOFEY P—EicE <, SPWHBEAT 1.6cm, HEHEED 94% ¥7iL, HERO
0% Zx2 2K—2OObOTCTHS. KTC1FEIPD 6.6em, 81% T, 251 E/ICERE
BEO 3% Tds. UhLEMEED 46, FEREO 57% b VI RE.
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3 23 & Table 23
— I
a 2pdles| oEE @ A (mg) #AH (%) | TR (%)
B =2 . . Moisture Top-root
TS ¥ = - b~
’f‘ v PR 2 ga E g Fresh weight Dry weight percentage ratio
<= 2 | 2 N i N
Pot No. *“Sé BE Egj b o;)L #ﬁ] i tof;)k gl ®m %0% BEl ]| B i’iidﬁ
© mee m| S| and | gop |root | 814 | top | yoot | M | to ¢ hoon ion ory
Z 3| (cm) | tem) | root P | YOO | oot D | TOOL | oot P | root length weight
BIBE | 5 | 4481 1303 1mr| 206 | s07 | 260 | 47 | 780 | 79| 82| 546 | sm32
1 5 44 | 6.6 |111.56| 924| 19.1 | 262 | 21.8 4.4 76.6 | 764 | 77.0 66.6 | 495.5
) 2 5 41 | 59 (1153 98.3| 170 | 26.8| 23.6 32 | 768 | 76.0 | 788 | 684 | 73756
3 4 3.6 | 6.6 828 | 69.3] 13.6 | 18.3 | 155 | 2.8 77.9 | 77.6 | 79.6 | 54.6 | 563.6
4 5 3.9 ) 6.0 | 117.3] 99.2| 18.1 | 28.1 | 246 3.5 |. 760 730 | .80.7 | 65.1 7029
B 5 3.9 | 7.6 [127.2|100.2| 27.0 | 30.4 | 244 6.0 76.1 | 7.7 | 778 | 50.8 | 406.7
WP | 5 | 37| 46| 838| 694 144 208 | 174 | 34 | 72| 749 | 764 | 796 5118
REREILEr S 1002 Percentage of each pot on control basis
1 100 | 100 81 80 78 88 85 84 94 98 98 98 | 122 90
2 100 93| 73 83 84 79 87 91 63 98 98 | 101 125 | 133
3 80 82 81 59 59 63 60 60 60 | 100 | 100 | 102 | 100 | 102
4 100 89 | ‘74 84 84 84 92 95 74 97 94 | 103 | 119 | 127
b5 100 89 94 91 85 125 99 94 128 98 97 99 93 | T4
5"3?1%%5 100 | 84 | 57| 60 | 59 | 67| 68| 67 | 72| 96| 96| 98 | 146 | 93
W20 m Fig. 20
i " . .
y P i ” iil
100} c 100 a00 -
\ ,
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o0t
:20 3 20k 4ot
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C I 2345+ C. 1 2345w C 1 23 4385 -%
—— $#E Height of stem — (2 1K) Fresh weight T/R# Top-root ratio
(top and root)
--- i} Length of root = LR R(21k) Dry weight — £ onlength

(top and root)

&7k #(21k) Moisture per-
centage (top and root)

.......

-~~§ZEF ondry weight



(82)
VERE SEERE 15 2 OB ML, 5 RBERTHERED 9% ¥RL, chl
FhA ERE bR, A » ‘
BKEIX 3R T7.9% T, BHEMEORKE 18.0% L BELFSMHOEY iR T, 48X
PR 97% LRLENTS 5. HUCHTIE 295 398 4 SEUEE X D w2k Ry
CTREFOETE S EERV IO Y METCEEEL DREL, 2BATHERD
125%, buEE/NCEMEED 93% Td 5. LhLohb 5{HoXY FREnERO 146%
FREWFREAE v, TRFOHERTIE 258 35 450 FIULERER Y Doks ¢, RKW
2B CEUER O 1339% T 5. 1355 BICEIER K M EE D 93% X D /ha K, FolE bk
O 14% TH . | ' ,
e B ORISR TR T Bic, SRR IRO Bic @3RI T0 H O BAGHTS
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Bz bhn.  TOEBRCR T AN R 7 3 IA MBI L ) BwAF LRLT
FeBhs TR o AR S I 55 LB bILS.
. AFolfik 2EIEMR L b b Ao ETC R RIHHEEh 52 Bic,
63Xk b 105RIcE S SO XY FCHo B INZ A 24 REOH 21 EomL. (EhK VI

O 221

21 % Table 24

|

N :5 $,§ ws| R (me %EE (mg) wA% (7)) | TR (%)

# r R e B8 8| Fresh weight Dry weight pgg{:;?:;e T‘;g;’ig(’t
oW 2| BIER . 2K £/ )
Pot No. 4‘“6"5 55 5:—{%’ top | B | B | gop | BE | OB | 3, | B M (%1 fﬁ%%
T2 8] (com | (et | raot | P | Toot | A | top | root | A% | top | oot llengthjweight
RS 5 | 4481|1803 11nr] 216 | 07| 260 47 | 780 | 7m9 | 82| 546 | 5532
6 5 | 38 | 83 |1354|1082| 27.2 | 314 | 256 | 58 | 768 | 763 | 787 | 46.4 | 4414

7 5 | 37| 61|1004] 86| 168| 218 | 186 | 32 | 785 | 78.0 | 81.0 | 60.3 | 5813
8 5 | 42| 72 |1430| 1194 236 | 320 270 | 50 | 77.6| 774 | 788 | 537 | 540.0

9 5 |29 |58 |11563| 96.0| 19.3| %4 | 214 | 40 | 718.0 | 7.7 | 793 | 665 | 5350
10 5 | 39| 65 1282 1060| 222 | 284 | 238 | 4.6 | 778 | 7.5 | 79.3 | 598 | 5174
WS | 5 87| 46| s38| 604 144|208 174 | 34 | 752 | 749 | 764 | 796 | 5118

e b g 100% Percentage of each pot on control basis

6 100 | 86 |102| o7 | 92| 126 | 102 | 93 | 123 | 93| @ | 101 | 85| 80

7 100 8| 75| 73| 72| 78| 71| 72| 68 | 101 | 100 | 104 | 110 | 105
8 100 | 95| 89 | 103 | 101 | 109 | 104 | 104 [ 106 | 99 | 99 | 101 | 108 | 98

9 00| 89| 72| 83| 82| so| 83| 82| 85 | 100 | 100 | 100 | 122 | o7
10 ) 100 89 30 92 90 103 93 92 98 100 99 101 110 04
BPE w00 | 84 | 57 | 60 59| 67| 68| 67 | 72| 96 | 9% | 95 | 146 | 9
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MR L DK\ 80% EoRL, BTHBD. | '

th%@%mmﬁwrﬂﬁf%m,ﬁ%ﬁ%%&@ﬁmnﬁﬁﬁmﬂ,ﬁ%%ﬁ&mﬂ



(54)
H8H 14 B X b SRR TREMBRE LT 55800 b BIFT, ERERD ORISR R
THHH, chk b I5HET A S0 HE VMEMRIE G T ROTR R AT RELEL Dk
BAL,  BEIRTO AR B I L\ & E 5 S 2 2 B R ERC 5 2 B .
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25 & Table 25

®Y rEgls §'§ :5: "2‘ Fresh weight Dry weight Percentage rgtio
PotNo. iyl p %l ¥ Tn [ ma ) w Tp wm| w [T e | & |wuEm
30 ) | | o o | e o | R
MW\ 5 | aa |81 |1908|1nr| 216] 507 | 260 | a7 | 7s0| 779 | vs2 | 5a6 |so32
5 5 | 39| 76 |12r.2]1002] 270 | 204 | 244 60 | 61| 757 | 78| 508 | 4067
1 5 | 37|66 |1110| 80| 216 27.0| 222| 48 | 757 | 752 | 1.8 | 667 | 4625
12 | 5 | 41|66 |1152| 948 204 | 266 | 226 | 40 | 76.9{ 762 | 804 | 631 | 665.0
13 5 | 40| 50 |1028| 836| 192 258 | 21.6 | 42 | 749 | 2| 781 | 796 | 5143
14 5 | 40| 63 |1029) 84| 188| 220 | 194 | 36 | 776 | 769 | 809 | 640 | 5389
15 4 | 36|44 863| 740| 123 | 200| 176 | 24 | 7638 | 76.2 | 80.6 | L7 | 7421
MRS 5 | s I 46 | 538 94| 144) W8 | 174) 34 | 752 | ™9 | 704 706 5ILS

HREREILE HRiEE 1002 Percentage of each pot on control basis

5 100 | 89| 94| o1 | 85 | 125 | 99 | o4 | 128 | 93| 97| 99 | 93| w4
1 100 | 84| 81| 80 | 76 {100 | 88 | 85 |102| o7 | 97| 99 | 104 | s4
12 |100| 93| 81| 83 | 81 | 94| 87| 87| 85| 9 | 98 | 103 | 116 | 102
13 [100] 91| 62| 74 | 7 | 89| 84| 83| 89| 96 | 95| 100 | 146 | 93
14 |100] 91| 78! va | 7| sv| 5| vs| 7w | 99| 99| 108 | 117 | 97
15 80 | 82| 54| 62 | 63 | 57| 65| 68| 51| 98| 98 | 108 | 150 | 134
MBS | 100 | 84| 57| 60 | 59 | 67| | 67| 2| 96 o6 | 98 | 16| e
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Résumé

Tree species used in this study were as follows: Larix kaempferi, and Thujopsis dolabraia.

The seeds of these tree species were planted on May 2, 1950 in vessels of quartz sand.

Cultures were started in June 23, when the Larix seedlings, about 25 days old, were
transplanted from the seed bed to nutrient solutions in 400 cc capacity glazed pots; five seedlings
for each pot, and in June 25, when the Thujopsis seedlings, about 20 days old, were transplanted
to nutrient solutions in 200 cc capacity hard glass pots; five tree seedlings for each pot.

The Larix seedlings received nutrient solutions containing nitrogen from (NH,), SO, while
the Thujopsis seedlings, from NH,NO,. The chemical composition of these nutrient solutions
was reported in table 1 and table 14.

The H-ion concentration of nutrient solutions minus phosphorus was corrected to 5.6, as
was in the case of the other nutrient solutions.

These nutrient solutions were renewed at intervals of five days, and were aerated before
and after the renewal.’

In order to test the effect of applying the following elements, N, P, and K, to these tree
species at the different stages of growth, and for various lengths of time, the methods employed
was as follows:

(1) Tree seedlings were started in complete nutrient solution, allowed to grow for various
lengths of time, and then transferred to each of partially' complete nutrient solutions.

(2) Tree seedlings were started in each of partially complete nutrient solutions, allowed to
grow for various lengths of time, and then transferred to complete nutrient solution:

(3) Tree seedlings received each of partially complete nutrient solutions during the entire
growing period except 20 days when they received complete nutrient solution at the different
stages of growth. :

The plan of experiments was reported in figure 1 and figure 12.

Results

On Larix species. ' «

1. With the supply of nitrogen for 70 days after beginning of culture, tree seedlings made
normal growth. With the deprivation of nitrogen for 45 days after germination, or for 20 days
after beginning of culture, growth was steadily depressed in all respects. ‘Tree seedlings made
more height growth with the supply of nitrogen for 20 days from July 8 to 28 than with the
supply of it for 20 days at the other stages of growth. Tree seedlings of each pot, supplied
with nitrogen for 20 days after June 23, after July 8, and after July 23, made more weight
growth than the others, supplied with it for 20 days at the other stages of growth.

2. ‘With the supply of phosphorus for 40 days after beginning of culture, tree seedlings
made normal growth. With the deprivation of phosphorus for 45 days after germination, the
growth of root was not affected, but the growth of top was more or less depressed. Tree
seedlings made more growth with the supply of phosphorus for 20 days from July 8 to 28 than
with the supply of it for 20 days at the other stages of growth.

3. With the supply of potassium for 40 days after beginning of culture, tree seedlings made
normal growth in top, but with the supply of it for 70 days, they made less growth in root than
that of control. The deprivation of potassium for 45 days after germination was not affected
to the growth. Tree seedlings made more growth with the supply of potassium for 20 days
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from July 23 to Aug. 12 than with the supply of it for 20 days at the other stages of growth.

On Thujopsis species.

1. With the supply of nitrogen for 40 days after beginning of culture, tree seedlings made
normal growth. The deprivation of nitrogen for 40 days after germination, or for 20 days after
beginning of culture was almost not affected to the growth. ' The date when tree seedlings could
utilize nitrogen most effectively for their growth, seems to be about the last decade of July.

2. With the supply of phosphorus for 20 days after beginning of culture, tree seedlings
made normal growth, and made more growth than with the supply of it for 20 days at the other
stages of growth, The deprivation of phosphorus for 40 days after germination was not affected
to the growth,

3. With the supply of potassium for 20 days after beginning of culture, tree seedlings made
normal weight growth, but for normal height growth, tree seedlings have to receive the supply
of potassium for 70 days. The deprivation of potassium for 40 days after germination was not
affected to the growth. Tree seedlings made more weight growth with the supply of potassium
for 20 days from June 25 to July 15 than with the supply of it for 20 days at the other stages
of growth, and made more height growth with the supply of potassium for 20 days from Aug.
4 to 24 than with the supply of it for 20 days at~the other stages of growth.
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Larix kaempferi (PLATE I to IV) was photographed Oct. 13, 1950.
PLATE 1 Experiment on the growth of tree seedlings as affected by the deprivation
of each of the following elements, N, P, and K, during the entire growing period.
From left to right: C.: -N; -P.0s: -K20.
PLATE 11 Experiments on nitrogen.
PLATE 111 Experiments on phosphorus.
PLATE 1V Experiments on potassium.
Thujopsis dolabrata (PLATE V to VIII) was photographed Oct. £5, 1950.
PLATE V Experiment on the growth of tree seedlings as affected by the deprivation
of each of the following elements, N, P, and K, during the entire growing period.
From left to right: C.: -N: -P:0s: -K.O.
PLATE VI Experiments on nitrogen. ’
PLATE VII Experiments on phosphorus.
PLATE VIII  Experiments on potassium.
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