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# EFFECTS OF MINERAL NUTRIENTS ON THE
- DEVELOPMENT OF CAMPHOR TREE SEEDLINGS

— + §7= (ntroduction) RIRE

“'mc&% Cinnamomum camphlora (Linn) Sieber)REMATA » BV S 28 » 2
BAEE » 4 NRIT LU &% o FOAH 5 T HCR DM Ziith - 72 TBS 9 L AR iest » 7
B 0 GOREDUM AR ROARTEIR  URBREM - KA - RS ARAEKTRIGEZ
B0 THME ~ KBS o A TR > 05~ IS RBSR EARKE
SN+ 3 T 0 EAAACR R » THORM o HHAREK © RFEMEL 0 AL SBE
EME - 57 RS 1200 m o FEEER 1800 m Bl T2 I E S » L8 o

M (Camphor tree) <~ Hi~ BRREHZHM » LRAHME (Camphor) o A
$9 19 » HE 005 I o RS ~ Al MR ~ R ~ K AR > BRI ~ SR
BB SR AR SRS o QN 1 % + TR ~ KRR EE S o R
1% » 20 R R > ARtERS - BT EWMH MU.B L KD 2.15% - B
SRIEE 2.5 % o BAH TSR RS W R AP AERRSS  ATRO ~ SUE KRy &
ko U] RO O SREERE 0 B H TR o BARKITH I o (M AT » R SRR > R
B B o BUETTR o B - 2 E T .
R I P TR - SR AR IR T E_=AR® » MFEYX » ¥H
o+ TITHE L fl PR S Y AeAR o S IR T B B SR - - LU SR IR
G RS o Bl 2R S o AT A ~ i ~ 2RI © HE OB R B 0 W B
3 BUER B RA T o B S5 /N FRITE I BENER  RRERE——
_wﬁ&&&m s BT PEEAOM o BT R ME R LR SRS » HE SRR EEIS AR

-%ﬁﬁAﬁﬁwﬁﬁ BN R B (ELA S 2 5 PR SR T AR A o 72
B (LM e A B2 S B I R B 2 A o W A R TI IR M 0 LRSI
BRI (B RGRE ) SR LIEER T e R R K S A L o i
A A TR A R PR P L Sk I SRR —  BORE R A2
B HEN 2 FERBEMTR  Rammann [ (1967) BFAMKSRGDFR 4 HT
BT » LR B A R I TR o ) 0 e — WAL TR 2 RIS » KR
IR 0 3 » A v TS - o A TG S e 8 Ak 2 R R 2 A O ©

RS KER RS » BT S MR 1A A B R A IR -
i BT o KN MNES 2 BR o AT HEERE AR SR Z R LR
HIERBRE o GIATH B oH M R » EHME PO FT3 (Nermec, 1936)» ik
#' (Loblolly pine) K G (Short-leaf pine) gl ( < 0.1lppm): P —FEFH TR
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WA Z/ANIER (Wilson, 1953) o @i\ IHLFDGH B R BRI BS » B T84 A LRk 05 1 4
& E IR » BERZFS D2 St EIBR T (Ludrook, 1940) o ffBensend (1943)
29 : Mz Ui & ey 200 28 250ppm W » MR MR ZEE N2 B0 » AR b2 ftis
8 —EEHBR o

KEFRE ZH A WEDERRE I o — SR RR T E TR » SBET
FHE » 0K : XETKZNAB25~30ppn, P 5~ 10 ppm, K £ 20~ 0ppn, Ca & 5
~10ppm, Mg 5~ 10ppm, § 510 ~20ppm oPBTLHKZ Fe £ lppm, B B50.5
ppm, Mn 750.05ppm, Zn £50.05 ppm, Cu £50.02 ppm, Mo #50.01 ppm, Pharis &
(1964) FE{E N10, 50, 125K 300ppm S FWEN —FARSNYHETHES 5 >
LUEHR S0ppm  HRHAE + 10 ppm 2HA 2R » BESBZ 300 ppns AN 5y 1 A 2
i > BERHRERE - MEKRKE (1948) ZWHE » —BHAYBEABBER S ZRE » N 560
~ 80 ppm, K+ 0 /% 40ppm, P30, 7320 ppm, Ca0 X MgO#&B60 ppm, Fe,0, 5 ppm
oM EREBEARERZ pH ER4~92H

AWBRTR 2B EERMERSE THREE » B B> H2BBRGZ 35 7 Ruka
RN AT ZHE » SREE 20068 i RS R R B » R 24 R
BECEME - T M RER R B o i B A SRR 0 eSS BARE ~ B
> BRSRE NG - AFRHEREHAR ZHET o

= ~ $¥¥ B F5 % Materials and Methods)

ABUERE B » BB AT (R B 66 45 10 3 SR 63 B/ RS TG00 1 LI Ae » 5888 68 B 17 0k OO o
o 6743 A 12 H MBS Bty » 1921 SRR o

MMBGHRAT 2EMAG 1S BE (G288 B~ SRR b ~ BEE «
B~ SFBAE > GRET ~ Gt ~ BRI BREE ~ BT > BREE > BhEH > PSS ) B EEEBE I Ko
R4S AR R (AR 140m 0+ E 1600 ) o B RP D EREF HEITE 2P » % &
R 0.75~ 1.5 mm © PR ZHHE: » 4REL 100 g B 2 %iEkEM (Citric acid) Hif
$H KAt (Flame photometer) JEfit » §5K A1 RTRIKGAIER 2 Mt » M5 TRAIFE | 5
R WARDE s BRGETTEK o 6743 A 12 QIBER SN DM » 1205 EB5- 644
ABMR PR SRR | S - BRBAEET » LIFEES DS RGE2 PHES 6.6
HBEME2 AT 4 05 SBERAR  SEABE 28153 Fix

B—P& ( THHKIL ) ZHKBBRIGREF - 6 A |1 KGR » SESEwL 1 @5
BREGAGEDHERK 24 me » | BARRISHEX A48 me o M5 BB | K > LgAE
(Drip culture) HFEBWPHEHA DML - B WRIBH ERBA | X BEIER 3~
4 B | Ko YIS ERKTETH: RE6TEI AR 5541 ppo~ 25 11.3ppn >
£10.8 ppm ~ B 0.01 ppm L{F » pHAEES 6.9 o I i B 2 ABAHRE o (IREBEBERK
AT HE TR EE ) o HEHEL Mgcl, » 6H,0 #f MgSO, * 7H,0 o AR
67 4 10 A 11 BRSE » RIRWIME 214 5 o
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| BN Z KSR
p i E 3 100 g BhER (Meg)
available K 0.13
available Ca 0.25
available Mg 0.11

F2 WMEYEERRZRE

I i} ¥t Vi X | HERRE
- (Fertilizer) (Element) (ppm)
NH NO, N 50
Na, HPO , » 12H,0 P, 0, 30
i KC1 K0 40
s CaCl, *2H,0 ca0 20
MgS0,+7H: O Mg0 20
MgCl, + 6H,0 MgO T
FeCl, -6H,0 Fe 3
! H,BO, B 0.5
'_ MnC1, - 4H,0 Mn 0.1
CuSO0 , + 5H,0 Cu 0.02
ZnSO (+7H;0 Zn 0.05
U %3 AB EERBREMEACREE ( ppn )
o W |5 x| 6ANEE|TANBE 841 AE 97 11 5%
L _  THI0H 8H I0H 9HI0H 10H 108
. NH,NO, N 350 500 650 950
. Na,HPO,-12H,0 | P,0, 210 300 390 570
T kel K,0 280 400 520 760

B ERER
R A A SR R C ) BRI (—N )~ JOREE (2N ) > BB (—P )~ Tl
P )~ SR (—K) ~#EE (£K ) > fit#5 (—Ca )~ BB (—Mg ) > B (—Fe )~ Bk
) S BEHC—B ) ~ B4R (—Mn ) ~ B (—Cu ) ~ EEC —Zn ) SIEBAF » (LR E 67
F 11 B COANHE )+ SUT | A ZER AR ~ 5 65 7~ 8FiA M=
R 2 B P U A0 2 T o

-~ &S 825454 (Result and Discussion)
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F 4 DA TR B A 2 B

L

(+ -N in -P 64 =K 1K | -Ca | -Mg | -Fe -5 -8 | -Mn | -Cu | -Zn
?;fgf) 13.10/12.87 (11.73]12.37|12.97 |12.43|12.57 |11.70 |10.80 |11.73 [11.90|11.97 | 12.67 [10.83| 13,33
RO MEI1EAREEHEZER
| €| -N | [ P |'}P [ -K |tk | ~Ca |~Mg [ -Fe | -5 | =B | -Mn | <gu | -2zn
EiE 2 :
CAB) 3.23|15.9014.3014.50 [19.17 (14,30 17,60 | 16.80 [17.83(15.10|13.40|15. 70| 19.43|13. 50| 15.00
*6 MEE2M[ARREY)EZER
R’ O c -N N -P | 1r -K 1K | -Cca | -Mg | -Fe | -8 -B | -Mn | =Cu | -2Zn
?;g?g% 33.93/18.2019.70/19.20(29.80 |15.40|26.40 |23.35|27.70[17.60 [16.30|18.30(23.17 (16.70| 17. 30
FT MGAE 3 EA RGN 2R
E | c | -n N | -P P | -K | 4K |-Ca |-Mg | -Fe | -8 | -B | -Mn | -Cu | -2n
:ﬁfi;i 45.53(21.40)22.71|24.80 [40.33(17.80 | 34.70(29.13(36.33|19.80|18.70/20.40/|29.33(20.40| 18.70
e,
£B MRt 4 EH R CER
® ®m| ¢ | -N | In | <P [fP | K | tK | ~Ca | -Mg [ -Fe | =8 | =B | -Mn | =Cu | -Zn
?:;Z?g 58.37[24.57|24.73|29.17 [42.10(20.33|37.57 |32.33|42.67 |21, 57 |21.33(21.50{ 33.4023.10| 20.43

BRGNP » ML OEARERERZIE R » W%k 8 BT 7R ; BT EITM 5T HMNE

g o
Fe 9 4 (76 ARG AT T2 A
BRER | g mE|F S| 8 % |®ZWFE@ ?ﬁ”ﬁ
R bl 14 5082.,37 363.03 60 2.06 2.78
i x 30 181.63 6.05
i i bl 5264.00

EHFE0DBHALKEGRF E2.060 P=5%%5) )5 2.78 ( P=1%8 ) » it 15 REHEEY
HERBERZWE S BFE 225 H#EE (Duncan) 2 SRR » HE&ERME 105 o
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£ 10 EHHHERZHES BEHR

—!-',- ! Mg e IK -Mn | ~Ca =P | IR | -m -Cu | =Fe -B -8 -Zn | -k
;jﬁtf}) 58.37(42.67(42.10|37.5733.40|32.33(29.17(24.73|24.57|23.10]21.57|21.50|21.33[20 .43 20.33
;_ -------
Ll = =
N e e MR
- 0 ERDEE ; ------- =REE ; a0 EEE o

| R R SR R 2 A U R B IR 2 R o SR
S = R > TR SR SR MEMSEEEAEE SR - BARE
mwﬁﬁzamzﬁﬁ# SRR REE ~ BRAE ~ N5~ B~ BOBNE~ U~ e~ B
B > fRG% ~ BReE BOTEBMEEZE R SRR ARG  REHEEREEER) > 1
DB L~ B B~ BEE > U BRGSO RG-S MR BT EE G s
B o AT F 0k B O ~ BAES 2 REUREER AL » B2 MR RSt BB . FUBE - B -
B~ R G S BRGE ~ BREE ~ e S E o BRI B R B B
B+ GST 2B TE ~ GROE ~ BB~ SR S GRS PR~ B~ BEBE ~ BRET ~ IITE 2R
235 R o JUEEL U SR ~ BROH ~ ORI ~ UK ~ BREE S BUETE 2 ERTEEN - B
T~ K~ BN BGRE - B RS ESEEEEN o
B EZIS AT M RORE - BB~ A 8 T B & SRR ELR ;X
A ~ AL ~ S5 5 LeE ~ BB At R o
HE4~ 5 6 7> SHERRTH 2B RRESEA ZERERE B I HAS
0.03¢m > 25 2 @A 10.400m> S IMAR 11.600m» 4 6 A 12.84 om > 48 A58
FBEE B | HARE 2.5T0m K2 EAMES.400m > 3 I FHAHEER3.0010m » 5 4 {8 J 8
2.02¢m ; BEMSEE B 1 HHEE 6.200m > 24 HEE 10.63m s B3 EH WE 10.53¢m

BB 650 ppm

B4ABE 1.77on ; §RE¥ 51 | HAEE5.030n » W2 @A WKS. 00m s 5B 3(EA

A

£8.300m> 58 4 (A MBI 2.870m » LT R R~ B> FRER 0 £RBRWY - AREN
'S 'P o0 WEESAE 3%0ppm + K 4O WECRE 520 ppm B+ A RAWHXE
o B~ B~ S~ 85~ BE ~ B UE W~ 6F > 6 > GEEF - MERG) AR A 2 AR BRUTR A -

CERRHE

TEEBRWMN » Arr2ms B L B i RS M SR 2 ENE 1 Fim e

# 11

71N [ S ) iy S 2

1l e

=N

in

-P

ip

=K

44

-Ca

..Hg.

“Fe

-B

|
Cipe

1,51

4,25

3.13

5.42

2.89

4.75

3,39

4,51

3,00

2.74

2.83

4,63 | 2.44

2.93
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® 12 R R B

#: F
A E B #B B T HF M| B 5| EHF @ E;zaﬁ lfg
R b 12 57.60 4.11 14.17 2.06 | 2.78
-3 = 30 8.62 0.29 ;
i i AN 66.22

B F 0 14. 178 KPRERF H 2.06 (P=5%8F )% 2.78 ( P=1%F ) » ABARFES
TS RN G R B R 22 R FHKES H (Duncan) & BIilER  HAS RN 13
A7 o '

# 13 WEYOBHERINE S8 R

@ #| ¢ [ 32 | 3k | Mo | g | 38 [ N [ =ca | -p [ <Fe [l-zn | <& || =8 | =5 | =ou

il ,
Tzfﬂ) 6.53 | 5.42 | 4.75 | 4.63 | &.51 | 4.25 | 3.51 (3,39 | 3.13 | 3.00 | 2.93 [2.89| 2.83 | 2.74 | 2.44

HREY) R e R B R A 2 R 0 R SUREE R S R ) B (g M
ST 2R o WBEKRANRE - B MEEEZE RN EE  MERAEKSEEER
Sh r R ~ UG5~ GRS~ UK~ G BRI~ BRRH S BRGE ~ R SR 2 B o IR
Bk SLIRGE ~ R % ~ SRR K 228 FURERE » THHRRLR > LS Sl B2 B » B RK - it
B5 > RO ~ GRSE ~ A > B ~ BRGE ~ B oHEE REEZ 2R o AT B  ROGIE ~ 5T >
BReSEEER 2R BEEREERE - WLR5 BUE o BREE S BRI BT~ BREE ~ BhoRE SER
FHZER o FOR B P ~ TR955 .2 L RTNHAE » T SUHH6E ~ BREEHR SR B » FEIV
RG> K ~ BRI > BRET > U o B UL+ BUSER MWL > BT S BRGE SRR A SE R
BT o fRALATUGGE ~ BBE > OO ~ JREE ~ GROT ~ TN~ BUBE ~ BLOHE S SURERE » (HESERE
B B R EEREE 2R

B AHTRER TR » fRIG~ 65~ B~ > & 3> W 6 I T BREYE SRR ;
FORE ~ BRE ~ BB RURERZ ; BOBA BRI/ -

(=) 77N G 2 5 & o L
i AR > Do B R B R0 s o B B 2 RN 14w o
# 14 PNFAEENESEY MR Y

B B| Cc | <N | IN | -p | ¥p |k |1k |-ca|-Mg|-Fe | =5 | -B | -Mn | Cu | -2n
T -
@) | 18+13]3.40 | 7.50 | 3.77 | 16.47|2.57|13.16 | 6.43 | 15.5 | 3.90 | 3.03 | 3.27 | 8.20 [ 2.60 | 2.33
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HEHETBHHHMES o
£ 15 WEYHERZBE SN

BREE |G@E | Ty |l 5| ekmrm| - B8
o 5% | 1%
| | 1 1342.49 | 95.89 18.13 | 2.06 |2.78
|# £ 30 158.60 5.29 i

W il 44 1501.09

 RBFH18.13 ARSI 2.06 (P=5%RN2.18 (P=1 %0 ) + AAH/NHGH
B AR RV EEE R 2R o HEEE (Duncan) & B - B RE 60T R
| 16 I Gy 2B A S R

!t_l #w| ¢ | ir | -mg| fx -Mn| IN | <Ca | -Fe | =p | =N [ 2B | -5 | -Cu | -k | -zn

5 o il :
| &}ﬁfﬁ; 18,13 (16.47 (15,5 | 13.178.20 | 7.50 | 6.43 | 3.90 | 3.77 | 3.40 | 3.27 | 3.03' | 2.60 | 2.57 | 2.33
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1 55 2 8 2 W 0 o 2 T T SR S > PSS A FURER 3 TS R R
ERSL o B 25 e S N 25 B o BB B SR SR B E L R ﬁﬂ
nﬁ~ TR~ 5~ RO ~ R ~ B > BRI > BUAE BB ~ SR R R - R

Rk 6% A5 SR 2 AL » B ~ RS > M B~ BRI~ SR > G ~ MR8~ s ~ ﬂ
ok B2 400 B 2 3 B o (AT IR BRUG B~ g o SR o TS ~ R~ O~ R
o BRGE ~ AEH N RS ~ R EER SRR 2L - RS RE - R REEEEER =R
o 038 TS O R 05 ~ (ORI ~ BT ~ BREE > TR 22 SUNERE o T BLORGE WO~ LN~ Bl
EEGEE LR FERB R R B S0 R R o GG REBE
B ~ B > R S BB R~ BT > BhgEE S R BURIEE A SRR - B ~ Biet
SRR ES R ER .

B EZIAHT RS R R o BB ~ BR6 R B ) B AUHE 2 s
K v BREE S B B~ R WS BB S B SRS wE o
- ERRRE

RO AT N ERERE Nk ER IR RS Rk 2 DR b 2 R E S 17
B o AR 2 2 B ST A0 18 ~ 195 20~ 21~ 22~ 23~ 24~ 25 ~ 26 27 ~ 28~ 28~ 30
31~ 2R e
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17T MEYHEFTREZ2ERE TE2BERRXBREREPD 2+ Z
LR 3 BB

#oF| C | -8 | IN | =P | TP | K | 4K | <Ca | -Mg | -Fe | -5 | -B | -Mn | -Cu | -2zn

( ﬂ}}) 39.90 132.27 |34.80(27.93 |40.63 |31.83 |35.77 |36.40 |40.12 |37.53 |36.80 |31.90 |34.03 34.23 25.63

(AN ) 8.28| 4.12| 5.63| 4.20| 7.30( 3.62( 6.83| 5.39| 7.03| 4.33| 4.24| 3.81| 6.50| 3.96| 3.42

mFEI7TAR » TREENEEOS &FZEER D - TREMAMURAFZZ BRI - S
SRR ZAL > B~ S~ B> BE~ T~ 66~ 8 > B LI BD = HRE5H - MIRARAD o BREL -
EAWHEE R H P E—ETR  EPEERET B RV EFEE » HIE7RIKED
WEEE » b A R BB AN BN (B 19 21~ 23> 27~ 28529 > 3132 ) o SUEER S
%o MR HREHEL » HAERY » FEEHER (20 > 30 ).

Wl SPRERGEE  HRPERG T2 EREEERBEGT (H 2224~ 26 » HE
WK » HERAER » EEREL FlHKE  HARFMARANES -

(53 55 2 i

BB B HRARER » LR YDECEEREG » ZEERMRS BHE  HEALRE2E - =H
RRIEMRS FRZEERS » B AERREERRSE 2N H o HREuE 47 - RBE
B IESEWRERE » FEYELGREERE (E S5 ) o GRESE » T 802 384 iR B/ BERE » 235
WECHE6 ) o ghiER  THREERGESQ (W7 ) - BZHE&  THEELHESERE (
W8 )o#fMEE THEERE RIEWRE (HI ) HEZFE » HEOELBES B
B EME (10 ) « BZ8EE ) FHYERE > ENESE 2B THEELE SR aHE (F
1) s WEBEHRERRI TP ZIERS » = —Fb oM —E EHFN > EEEEER
W o RZME - FMHERMEBBNE  ZEWWHE (B 12 )0 MPETRERFBERZ HTF
P (AR AR MR AT B 2o I BB A ERENZH & o 0% - TREE
26 WiRRERE  ZEEESRB AN (13 ) cMZWlE LRYEERE - &
s g G TRV HEE TRERHA2AEE (13 ) o 8% FHyERRRRE
Wi fn o AR (@15 ) o HEERMIENRRI TS 20 » i REgrs R E - fl
ZHE FROEARBWE S WERLE  2H2HECEERE  PHELHIECEI6 ).
H7R R MR BT W0 » WO E » HIENEY - R 8 ERMOEREMBE G WK
REE » ZEGREARMBRE (17 ) -

PR 0 % R ~ BEORR ~ BROT o~ FPnE ~ REE - BLOEE  HERFRHEEEBENTRREE
o WIS R B A B R BEY o GRIT~ ROBE ~ o5 ~ TR ~ GRAN ~ BREE ~ B~ e
ZER R E B R A LS RDE BRI S0 REMEHRAB RS - DRSNS
IRE o BRI B ~ LR IR IR E o BSE - RUIIRDMERERE  BREIR -

. Eﬁ(cunclusinn)
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B O R - AR  BARME - T HREE - HEERKG - RAR
B o FUREE  HABRENE  BARDYE » NREHE 650 ppn SR 0 KEM o &
R HERERE o SRR BRBENR » REREE - &M BHREE 2
EE o RoRlE 0 BABENE  SEEYLEE - PO, BESEE 30 ppn BEW - BN
W BHEE > ZERBEEEG - B BARTEE  WRY  BAERWER - XM BHHE
B BELBERE o SRR 0 HRAREREREERE  BERRGBRERR » K.ORKE
Eﬁﬁmpm S SR BHRE  BERRERE

L eERE o HRBTINGE  WAREKE G R PGB RIE  RERWG o B
B ARG R » AR THE > HPRGTE o %384 RIOR BRI o BURE ) HART
Wik » AR MR M EHEIE 0 SEEER G o K RARBEEE  WRD - BERN
o WA SR U BRI F A GBI o RUME » SRR IS © RAR
RERBEEAR » HREE » HRESRNE LI LBIRG - BER - BARETNE BE
BREEHERI BB AR  BHIE 0 IEBE o AR RRBEHE - WAERWER > X
AL B 2R RERKES - B BRBFES  RERRBERFEIR
B SRR EE - REREG -

BRI S T 8 65~ 8~ BE Tl S S YEZHEABESR » BAERRE 0 R
ARG AR TTEC AR R B o R B B S B~ W 0R >~ SRR Il B
BERERE » ROFNEEZHERK o 2B RIS  PHZERERAREORBTS ©
W - NS 350ppm > 500 ppm » P30, A5 210ppm » 300ppm K 20 7 280ppm ~ 400
ppm B » Yl CEE L RGE TS BB WHERE ; NIBEGSOppm P o 0 HE 390 ppm K, 0
W% 520 ppm B BARSBRMES  HBIRE  WEL EL N SOppm ~ P, 05 30ppm>
K¢ O 40ppm > Ca0 20ppm > MgO 20ppm ~ Fe 3ppm ~ B 0.5ppm ~» Mn O.lppm >
Cu 0.02ppm ~ Zn 0.05ppm 2438 ¥ 6 ik jfa Al R B o
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6 HfE : SMEREWEE (B—% ) (1967 ) °

7 EFE o 5k > 4H R B WRER pH ERRIBIRY AT ZRE (18970 ) °

R EAE  EBSHEANMEGEETZEE (1976 )e

9 g RYISSENAE RS (1977 ) °

10, Z ARk : RARRER o K#Hs cill T 2 RS BT
HRABBETHEENE BI6H 1948 )

1L JIF—K ~ 485 BE : Ak Hes ( 1964 )

12 | —pp c LiEt o Bl & EH 1971 ) e

13 31k BFAS ~ BAE o BWyoEds - (1873)

14 B BEEER  FRoOBPRE (1974) -
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I8 WALLACE, T.: The diagnosis of mineral deficiency in plants by visual
symptoms. (1953)
16 SHIBAMOTO, T: Fertilizing forest land (1957).

English Summary

The experiment of sand-culture method was used to ovserve the develop-
ment of root system, of stem diameter, height growth, weight and symptom of
leaves of camphora tree seedling. It was the comparigson between over-
measured NPK, macroelements-deficiency, microelements-deficiency and com-
pletness in nutrients.

The moderate fertilization of the said seedling in sand-culture could
not only develop roots, stems, and leaves but also increase the weight of
them. When the seedlings were deficient in Nitrogen, phosphorus, potassium,
caleium, iron, sulfur, boron, copper and zine, the development of root sys-
tem was influenced seriously and caused height growth to be slow down. The
growth of root system of seedling in magnesium-deficiency, ovef—measured
phosphorus and potassium was almost as normal as in complete nutrients, but
the stem diameter and weight of them were less than it. Nitrogen, phos-
phorus, potassium, iron, sulfur, boron, copper and zinc deficiency gave
highly significant effect on the weight as well as the growth of stem
diameter. :

The nitrogen-deficiency of leaves became chlorosis, phosphorus-
deficiency of them became brown, potassium-deficiency of them became par-
tial yellowish-brown, over-measured nitrogen of them became deep green and
partial brown, over-measured phosphorus of them became partial yellow,
over-measured potassium of them became partial brown, calcium-deficiency of
them became yellowish-brown, magnesium-deficiency of them became yellowish-
brown spots and sulfur-deficiency of them became yellow with spots of
brown.

The iron-deficiency of leaves became yellow, boron-deficiency of them
became yellowish~brown and reddish-brown, mangance-deficiency of them be-
came cholorosis, copper-deficiency of them became light yellow, and zinc-
deficiency of them became yellow and brown.
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