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Studies on the Function of the “Fertilizer-trees” (X)
Effect of manuring on the nitrogen absorption and

the growth of some fertilizer-trees

Yukio NAKAJIMA, Akio TsujiTA and Hisayuki NAKA

Summary : In order to see the effect of manuring on the absorption of nitrogen and the growth of the
“fertilizer-trees”, a N-lack manuring test was put in practice by using very poor soils (N : 0.003%, C: 0.07%,
PH: 558). As fertilizer-trees, 1 year old seedlings of Yamahannoki (Alnus hirsuta T URCZ. wvar. Sibirica
C.K.SCHN.) and Ooba-Yashabushi (A. Sieboldiana M ATSUM.) were used. The results obtained are as fol-
lows:

1) The growth of the seedlings in the control plot is very poor as compared with that in both manuring
plots which have been manured with NPK or PK. The effect of manuring is thus evidently recognized.
The growth in the NPK-plot is almost same to that in the PK-plot, except that in early season the
growth of the aboveground parts of the seedlings in the NPK-plot is superior to that in the PK-plot.

2) The amount of root-nodules is increased evidently by manuring. In this case, the effect of manuring
PK is larger than that of NPK. It seems, therefore, that the growth and the activity of root-nodules are
increased by manuring PK, and somewhat decreased by manuring N.

3) N content in the leaves is also increased evidently by manuring. The effect of manuring is almost
same in both manuring plots, except that in early season N content in the leaves of the NPK-plot is
higher than that of the PK-plot to some extent. This fact seems to show that N absorption of the
seedlings is affectted by manuring N in early season, but becomes unrelated afterward, and that N
absorption may be increased by manuring PK.

From the results of this experiment, it may be permitted to assume as follows. In case of the
“fertilizer-trees”, the growth and the activity of root-nodules are increased by manuring only P and K
without N. Then nitrogen absorption of the seedlings becomes more vigorous, and the growth of the seed-
lings is greatly increased in consequence. Manuring N is uneffective except in early season, it may serve

rather negatively to the function of root-nodules.
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HTBHLDELT, KL ZDL 5 HFICHERINTELY, FIHORYHFTCRVBELNLIHD LD Th
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dA AT v TrieonT, NEEED b TAu+EY AT N RZHRRBRE T, N OBRIR E AR
RETHIEDEEY L bbb DTH S,

o3, AHO—Wit BAKFE LB HE 28 EAL (FRH) KR CTHELLY,

R B » &

HRBIEIL, Y=~V / FelAA v+ 7VOTKEET, FRAEABTE (0.3~0.4cm), EKR (¥30cm)
DIRIFH—EH2 b B 1 EATRH 750 K3TO%EY, # bR 10cm, HE 12cm Y Lcd DRI,

e TER SRk (N : 0.003%, C: 0.070%, PH: 5.58) %\ T, fB1m £ 7m ORBRKE(ED,
Thi2m*Fo3K#EL T, ZEHEK « N kK « BHIER%RT, ThZh I AT OOERLHERLI, 2D L5
TeRBREKY, WBEL L 3 oD, SREE L, BB ELAI3ETHS,

BARDEZE LK, 5 ATEHETHTAD 2 BT THRIBZ T -1, BIEREIE 1RO LR T, KIERRE
i3, BRK1A%p N:1.2g, P,Os: 1.2g, K,0:0.72g L5,

Tab.1 Amount of fertilizer and nutriment contained (g/1 seedling)

(NH,).SO, | CaH(PO,). K.SO, N P.,Os KO
NPK 1.9 2.4 0.48 0.4 0.4 0.24 May 25~26, 1970
3.8 4.8 0.96 0.8 0.8 0.48 July 21~25, 1970
PK — 2.4 0.48 — 0.4 0.24 May 25~26, 1970
— 4.8 0.96 — 0.8 0.48 July 21~25, 1970

S RERY D 1, ik 2EREI, %&plotl AT ODETEHERCOVT, HRROE#MOER L HEL
o
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D BIOEER (Y=~v/F1 8, A4 v> ¥ 7 2H) ©5EIbI > THAYIER > THE LKL,
M1, 2 THabRB L5, FlEEL 1L Acks ARG IIELEE ), —BMEELILEHOT, 7, 9, 110K
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(1) Yamahannoki

9 Total g9 Leaves g, Stem and Branch g Root
100 IOOF
200 40
501 501
100} 20
" —--’.”/ 1 1
Jul.Sep.Nov. Jul.Sep.Nov. Jul.Sep.Nov. Jul.Sep.Nov.
(2)Ooba-Yashabushi
9 .
300}- Total g 1. eaves g Stem and Branch G?)L Root
1001 1001
200f 401
50 501
100 20f
[
———— R W — ———e —
Jul.Sep.Nov. Jul.Sep.Nov Jul.Sep.Nov. Jul.Sep.Nov.

Fig. 3 Fresh weight in each part of sampled seedlings (g per seedling)

— 210 —



Tab.2 Weight of each part of seedlings in each inquired month
(1) Yamahannoki

Mont Treatment Total weight Leaves Stem and |Above ground Root T.R : Note
(€)) ® Branch (g) @) @) *R ratio
NPK 267.8+ 74.2 |159.2+ 48.7 | 48.5+ 16.4|207.7%= 65.1 | 60.1% 14.3 3.5+0.8 [Sum of 20
Weight | PK 227.2+ 50.8 {119.3*+ 30.2 | 35.7x 7.9 [155.0%+ 37.7 | 72.2% 14.0 2.1+0.3 |seedlings per
| Cont. 157.9+ 33.0 | 64.5+ 19.5| 20.1+ 4.4 | 87.6% 23.9| 70.3% 10.7 1.2+0.3 |each plot
ul.
d NPK-PK - = — . . .
t-test | NPK-Cont. . * - * — *
PK-Cont. — — — — — —
NPK 725.2+141.4 [ 399.4* 80.7 | 229.1+ 49.8 | 628.5+130.5 | 96.8+ 11.0 6.4%+0.7 |sum of 10
Weight | PK 703.1+ 59.4 | 387.3+ 26.2 | 214.3%+ 31.3 |601.7+ 56.2 |101.5+ 4.3 5.910.4 |seedlings per
S Cont. 163.4+ 65.4 | 87.9+ 40.4 | 33.5+ 15.2 |121.4% 55.6 | 42.0+= 9.9 2.8+0.7 |each plot
€ep.
NPK-PK — — — - — —
t-test | NPK—Cont. * % * % * % * ok * %k %k * %
PK-Cont. * %k * % * % * ok % %k %k * %k
NPK 713.1+133.5 [ 316.1+ 63.1 | 279.5+ 59.8 | 595.6+121.9 | 117.4% 11.6 5.0£0.5 |Sum of 3
Weight | PK 643.2+188.0 | 230.0*+ 96.1 [ 281.8+ 76.1 [511.8+138.2 | 131.4% 49.9 4.0£0.5 |seedlings per
Cont. 129.1+ 83.0 | 60.8+ 35.4 | 39.1* 28.8| 99.9+ 64.2 | 29.2%+ 21.0 3.8+2.1 |each plot
Het NPK-PK N = — i 3 i
t-test | NPK-Cont. * * * % * % * % * —
PK-Cont. * * * ok * * —

(2) Ooba-Yashabushi

NPK 249.6+63.6 |118.8+ 36.0 | 61.7+ 14.6 [ 180.5% 50.5 [ 69.1% 13.9 2.6+0.3 |Sum of 18
Weight | PK 212.3+ 42.6 | 86.3+t 21.2 | 52.0+ 8.7 [138.3% 27.8| 74.0% 17.3 1.9+0.3 |seedlings per
Cont. 186.0+ 27.0 | 66.7+ 17.1 | 41.6+ 3.6 |113.3* 19.2 | 77.7 9.3 1.5+0.2 |each plot
1.
Ju NPK-PK — * — — - *
t-test | NPK-Cont. — * % — * — * %
PK-Cont. — - — * — —
NPK 705.9+169.5 | 336.4+ 83.1 [255.9+ 72.4 |592.3+144.1 | 113.6% 46.9 5.6+1.7 |sum of 6
Weight | PK 566.8+205.7 | 286.9+112.5 | 178.5+ 56.2 | 465.4+168.4 | 101.4+ 37.9 4.6+0.4 |seedlings per
Cont. 171.2+ 19.8 | 91.6%+ 13.1 | 38.1+ 5.5|129.7+ 18.1 | 41.6x 4.3 3.1+0.4 |each plot
Sep. NPK-PK — — — - — —
t-test | NPK-Cont. * % * * % * % * —_
PK-Cont. * * * %k * * —
NPK 880.2+273.4 | 351.1+104.2 | 374.4+147.0 | 725.5+246.9 | 154.8%+ 38.0 4.7t1.3 |Sum of 3
Weight | PK 775.8+122.5 | 322.8+ 49.7 |299.1+ 50.5 | 621.9%£100.0 | 153.9% 22.6 4.0+0.1 |seedlings per
Cont. 149.0+ 91.6 | 64.0+ 41.4 | 45.7+ 33.5(109.7+ 74.9 | 39.3% 16.9 3.3+0.4 |each plot
Nov.
v NPK-PK = = i X - =
t-test | NPK-Cont. * % * * * * * —
PK—Cont. * * * * * —

* Significance of 5% level, * * 1% level, * * % 0.1% level

BIRDHE TS TR /e, 2EERIOH EREHVOERE Y, ZBH K, N XK, EHEIEXKOIEC/NI L5 X
S5ICHh 2B, BEEEIEEER IO EPERCKWT, SEEX L EHEXKOMICHL TR b (EkkER
5%), N RX & EREX ORICEI @D B D (BRE10%) KT E v, RERCKTIARICL 250
BELEDLIIR, Tihebb, ZOBRMETIE, BIEOHRIMTHILIEL 2 BEbhi2, b EEECED
HACBEbHh, N XX LD L ZBEROHIEIEHELIAZ VD EBbh b, UEDZ Lk, TRE,DH L HEX
ha,

FA AT TVRBCTY, Y=ov 2 F LA, KIEL 2 Ao 7 iy, #TFHCREROEEIzLL<
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3. MREORMMA - RTTRE

Tab.3 Weight of root-nodules of Yamahannoki

MR & ARRITERL & DBAfRE % % 1o, FHEELD i by each plot-(g/1 ‘sesilifig)

AR L ORI E & L A2y, BB R

5B 1R TRD - L IES T EE 2 DR Block | Month | NPK PK | Cont. | Total
50T, BRNEYHCTHERFATLI L E L, ¥, 1 Dec. 1.70 | 3.54 | 1.40 6.64
7, 9 BILEHEA AN  BAKE L MED - Jan. 2.75 | 3.52 | 1.19 7.46
», ERORIEKT LI 11 AUBROREZREY A 2 Dec. 1.99 | 4.42 | 1.24 7.65
BoLELt, ik, Yoy s ¥ 11 AILER Jan. 2.69 | 6.24 | 1.11 | 10.04
D—EER\NFDT, ZHEE T, 3 Dec. 2.28 | 4.53 | 0.90 7.71

R T T Jan. | 3.44 | 5.60 | 1.28 | 10.32
THIE LA RBREOMEIES D L30T, ZhiC Total 14.85 | 27.85 | 7.12 | 49.82

DWW RS R Tl - R ER AR T, oh

X, BREEREIWELACABEC L W ERN S D (P<0.1%), FLARIVERLEDHD (P<E%) T LAVR
ThTW5, 22T, ABFIVACOVT, tIREC L VEBEOREL TR IHEREIEXSDLERDTH D, U
EORERIDRDZ LN 2B, Thbb, Yw-v/ FORKEERR, OREAECE ->TRAY, N KEH
Bb%<, SERERACNICKE, ERIERA RSP, @)1 AR 0 Lo, 12 AERI 0L DL b %\,

Tab.4 Analysis variance of root-nodules (Yamahannoki)

SS. N S.S./N F P
Treatment 36.5825 2 18.2913 104.761 <0.001
Block 1.5805 2 0.7903 4.526 0.2~0.05
Month 1.8818 1 1.8818 10.777 0.05~0.01
T.—B. 2.6975 4 0.6744 3.8625 | 0.2~0.05
T.—M. 0.9027 2 0.4514 2.5853 >0.2
B.—M. 0.3176 2 0.1588 —
T.—B.—M.(error) 0.6985 4 0.1746
Total 44.6611 17

Tab.5 Test of significance of root-nodules (Yamahannoki)

NPK PK Cont. Dec. Jan.
NPK +++ ++ December +
PK +++ +++ January +
Cont. ++ +++

+ Significance of 5% level, ++ 1% level, +++ 0.1% level
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R, #+~ve¥7voll, 12, 2 AOHERD Tab.6 Weight of root-nodules of Ooba-Yashabu-

HARIZAOWT, Y=V F LRBEOBELX TR shi in each plot (g/1 seedling)
THERIIEG, 7, 8DERHT, ThbIbkoZ Block | Month | NPK PK Cont. | Total
LER L LTV 2B, Thobb, A4 vy T Nov. 3.26 | 13.42| 1.70 | 18.38

1 Dec. 4.32 | 16.04 | 4.10 | 24.46
Feb. 9.87 | 15.36 | 4.21 | 29.44

Nov. 5.61 6.48 | 2.30 | 14.39

2 Dec. 9.03 9.94| 6.82 | 25.
W (P 5~10%), (2)2 A#ERD b DX, 11 A Feb. | 21.00 | 12.81 i

v ORKEERT, OBABICE > TR, N
REI=ZERXK, EREX LD £\, SERKIIE
BIEX X b &\ MERRT 2, TOERIPAL,M T

‘ 4.73 | 38.54

Bmbhbodbnkbsn, 11H—12H, 12A—2 A " = S B T
ovV. . 3 N B

DERITAL AT, 3 | Dec. | 9.11 | 10.97| 5.88 | 25.9

UEDXdic, mgEs s, PK2REL b D Feb. | 5.41 | 18.78 | 10.35 | 34.54

5 NEK CBiELIcs OF EDIIE0 & O 50 Total | 73.39 | 112.75 | 43.46 | 229.60

BRI BEEEDHLITE L, NPK #HEEL 72 D

Tab.7 Analysis variance of root-nodules (Ooba-Yashabushi)

S.S. N S.S./N F P
Treatment 268.3747 2 134.1874 10.1927 |0.01~0.001
Block 3.0159 2 1.5080 — =
Month 148.2242 2 74.1121 5.6295 |0.05~0.01
T.—B. 117.4590 4 29.3648 2.2305 [0.02~0.05
T.—M. 12.9177 4 3.2294 —
B.—M. 14.6097 4 3.6524 —
T.—B.—M.(error) 105.3196 8 13.1650
Total 669.9208 26

Tab.8 Test of significance of root-nodules (Ooba-Yashabushi)

NPK PK Cont. Nov. Dec. Feb.
NPK + = November - +
PK + ++ December - .
Cont. o ++ February + =

+ Significance of 5% level, + + 1% level

b, EHAERIC N TR EE RS DS, A4 ¥ o ¥ 7o TR EDERITSBDERETIIH LA TR (10%T
BENEDHBRD), chbDZ ki, BRoBEELE, PK oA BHELDHY, N ORISR DLbs,
BULAH - THHREAYETHILEHRTIODI > THD, ZOHE, P LKOMhrER w0, P LK 2HE
STHEZBEbLTLDROMYE, FERTITHTH S, ok, BROBFELE 1L AURELEPHMT 00X
5TH5b,

4. HEBEO N WUI- R (T T8

HAE & BAD N B & DBIR%E S 5o, AEMMHO 7T A, 9 A, BEEMO 12 A6 LOBEER (Y=~v
FI1X1 B, A+ vo v 732 B) oD HicowT, & Plot BICE, #, &, BoZHO>LWTNOEEY
775 o 1o, AU 3 REDOFIHES L 0% A JICHEAHT, t REL T8> TLORREYRE L ICHERY —ERKC
L7cdhDONEIT, ThERRLICLDONNL THS,
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Tab. 9 Content of N in each part of the seedlings (in % of dry subst.)
(1) Yamahannoki
Part Treatment July September December | Jan. or Feb. Note
NPK 3.25%0.15 3.15%+0.22 2.69+0.10 | 2.25%+0.09
% PK 2.97£0.08 | 3.38%0.08 2.49%+0.20 | 2.25+0.14 |Jan.: Fallen
Cont. 2.18%£0.16 2.43%+0.31 2.48%0.18 2.30%0.11 leaves
Leaves
NPK-PK — — * _
t-test | NPK-Cont. * %k ¥ * * _
PK-Cont. * % * % il .
NPK 1.34%0.07 0.90£0.06 1.67+0.12 1.65+0.16 | Jul.: Mixture of
% PK 1.14%0.05 0.93£0.07 1.68+0.10 1.59%+0.04 | stem and
Cont. 0.95+0.07 0.88 1.92+0.13 1.72%+0.12 | branches
Branch
NPK-PK * —
t-test | NPK-Cont. * %k o —
PK—-Cont. * — —
NPK 0.69%0.03 1.25+0.06 1.26+0.04
% PK 0.74%0.08 1.19%0.09 1.31+0.06
Cont. 0.82%0.06 1.4710.06 1.55+0.09
Stem
NPK-PK — — —
t-test | NPK-Cont. * * %
PK-Cont. — * *
NPK 1.35%0.07 1.01%0.06 1.421+0.10 1.55+0.18
% PK 1.24%0.05 1.0010.05 1.44%+0.07 1.58%0.10
Cont. 1.00£0.06 0.87£0.10 1.4910.06 1.55%£0.07
Root
NPK-PK — = — —
t-test | NPK—Cont. * % — — —
PK—Cont. * — — —
(2) Ooba-Yashabushi
NPK 3.62£0.39 2.81£0.61 2.31%0.41 1.81+0.11
% PK 3.22+0.33 2.75+0.08 | 2.48%+0.09 1.88+0.22 | Feb.: Fallen
Cont. 2.48+0.30 2.2710.41 2.30%£0.22 2.25%0.08 leaves
Leaves
NPK-PK * — - —
t-test | NPK-Cont. * %k %k — — —
PK-Cont. * % - _ _
NPK 1.15+0.09 1.00%0.01 1.42£0.09 1.49£0.11 | Jul.: Mixture of
% PK 0.96+0.11 1.11+0.07 1.44%0.02 1.54+0.05 | stem and
Cont. 0.88+0.07 1.14£0.05 1.741+0.15 1.70+0.14 | branches
Branch
NPK-PK - * _
t-test | NPK-Cont. s * % * s
PK-Cont. — == * -
NPK 0.64%0.05 0.93%0.09 1.03£0.02
% PK 0.74%0.03 0.92%£0.06 | 0.99%0.02
Cont. 0.79%0.11 1.18%+0.10 1.25%+0.13
Stem
NPK-PK = — _
t-test | NPK-Cont. — * *
PK-Cont. — * *
NPK 1.05%0.03 0.87£0.08 0.92+0.05 1.21+0.07
% PK 0.97%£0.05 | 0.92+0.03 | 0.94%0.02 1.09%0.06
Cont. 0.88+0.02 1.01+0.11 1.06+0.04 1.20%0.05
Root
NPK-PK - — o Lat
t-test | NPK-Cont. * % — * —_
PK—Cont. * — * —

* Significance of 5% level, % %1% level, % % %0.1% level
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Fig.4 Nitrogen content in each part of seedlings (in % of dry
subst.)
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EBXOEHRIIALMCEL, BROHEIBEETH 5, ZEHRXK E N RK Loy, i EHTIIEEZENRD
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PEDRERNOROZ ENREREL TV 25, T
ftbhb, Y=~v/,Fx0EDONEGERIE, (1) 4L
B IhvER DY, =ZEBHRKX, N RRKERKE
Rizl~EHLricE < (P<0.1%), ZEZXK E N
REEDERIBDOLAT L, (2 BrIbhER
2nbh, IARGEL, TA, 12, 1 ADIHEK
KF+%, 3) ABIsEZRIFCIVERD,

EEE)D, B X B R HOERCOCTIE
HorxbT, ZEFREXENRXKEOERIL, 12
A (FEERD R obhsfii, #HELE
BEIRDLNIL, ERIEXDO N FHRIIAF
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Tab.10 N content in leaves of Yamahannoki in
each plot (in % of dry subst.)

Block | Month | NPK PK Cont. | Total

Jul. 3.19 | 3.05 | 2.14 | 8.38
1 Sep. 3.06 | 3.43 | 2.09 | 8.58
Dec. 2.69 | 2.34 | 2.35 | 7.38
Jan. 2.32 | 2.24 | 2.28 | 6.84

Jul. 3.13 | 2.98 | 2.04 | 8.15
2 Sep. 3.40 | 3.28 | 2.51 9.19
Dec. 2.79 | 2.72 2.68 | 8.19
Jan. 2.27 | 2.39 | 2.20 | 6.86

Jul. 3.42 2.89 | 2.36 | 8.67
3 Sep. 3.00 | 3.42 | 2.70 | 9.12
Dec. | 2.59 | 2.42 2.41 7.42
Jan. 2.15 | 2.11 2.42 | 6.68

Total 34.01 | 33.27 | 28.18 | 95.46

January : Falleu leaves

Tab.11 Analysis variance of N content in leaves (Yamahannoki)

SS. N S.S./N F P
Treatment 1.6790 2 0.8395 38.86 <0.001
Block 0.0616 2 0.0308 1.42 >0.20
Month 2.6493 3 0.8831 40.88 <0.001
T.—B. 0.1323 4 0.0331 1.53 >0.20
T.—M. 1.7097 6 0.2850 13.19 <0.001
B.—M. 0.2034 6 0.0339 1.56 >0.20
T.—B.—M.(error) 0.2594 12 0.0216
Total 6.6947 35

Tab. 12 Test of significance of N content in leaves (Yamahannoki)

+ Significance of 5% level, ++ 1% level,

NPK PK cont. Jul. Sep. Dec. Jan.
NPK - +++ Jul. + ++ +++
PK - +++ Sep. + +4++ | +++
cont. R o T Dec. ++ +++ ++
Jan. +++ | +++ ++

+

++ 0.1% level

FAAY YT VROWTRABEOBRER T ofER3IEK 13, 14, 15 IR TEEH T, EONGHERIL, (1) 4
Bl - TEENH D, ZEERX, N KKEEBEXCEXTHLHCEL, ZBEZXE N RE0ERIRBDLL
T\ (2) BRIDEERCIERN DY, TAVRLEL, 98, 128, 2ADQIEET T2, 3) Ak b &L

BoOPEIRILS,

FEE)D, Bk b AROERICHOWTLHIRD L0 T, ZEEX LN KK L, FREA &b IEHEED
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EHERERL, T ACZERROH G HE TR T Tab.13 N content in leaves of Ooba-Yashabushi

EAE, BEEZEIRD LR, EHEIEXILT7, 9 in each plot (in % of dry subst.)
B EBZERRX, N KK L haveh B MERTRTA, Block | Month| NPK | PK | Cont. | Total
AEELLTRTACRDLRBIET, 9 Alci Jul. | 4.06 | 3.57 | 2.80 | 10.43
BED LRI, CHITERIER O 3 JIEED <5 1 Sep. | 2.95 | 2.65 | 1.86 | 7.46
FHUMBE D DD KEN ST dDTHB,12 H, 2 Dec. 1.86 2.52 2.10 6.48
A (B39 16\ TREABKMOEREED bR LR L
Teun, Jul. | 3.31 | 2.92 | 2.41 | 8.64
DEn ki, miEsd, EDONESFRI, 2 Sep. | 2.64 | 2.80 | 2.28 | 7.72

Dec. 2.68 | 2.38 | 2.27 | 7.33
Feb. 1.94 1.69 | 2.24 | 5.87

Jul. 3.48 | 3.18 | 2.22 | 8.88
3 Sep. 2.8 | 2.79 | 2.67 | 8.31

NPK #fifl L72d DR IO PKEBA L= DI,
BRIED D DIHRTHLMCEL, MBIk
N ORIRAEE -7 EIXHETH 55, NPK X

& PK X & ofTi, fAEHHo 7 A NPK Kt Dec. | 2.38 | 2.54 | 2.53 | 7.45
CREERRTIEE, 2HRRE U TEERED Feb. | 1.76 | 2.13 | 2.18 | 6.07
LRig\ s, D &k, HifB% 1 » BRLOMIE N © Total 31.65 | 31.00 | 27.90 | 90.55

BEILEARDO N RIUCHEY RIFTH, TOHKIX
N oF&E L 12EBFRIc PK 04 TH AEOEY

February : Fallen leaves

Tab. 14 Analysis variance of N content in leaves (Ooba-Yashabushi)
S.S. N S.S./N F P

Treatment 0.6693 2 0.3347 6.279 |0.05—0.01
Block 0.0563 2 0.0282 —
Month 5.9741 3 1.9914 37.362 <0.001
T.—B. 0.0926 4 0.0232 =
T.—M. 2.2673 6 0.3779 7.090 {0.01—0.001
B.—M. 0.8934 6 0.1489 2.793 ]0.20—0.05
T.—B.—M.(error) 0.6395 12 0.0533
Total 10.5925 35

Tab. 15 Test of significance of N content in leaves (Ooba-Yashabushi)

NPK PK Cont. Jul. Sep. Dec. Feb.

NPK - ++ Jul. 4+ | | 4+

PK - + Sep. +++ + +++

Cout. ++ + Dec. +++ + ++
Feb. t++ | +++ ++

+ Significance of 5% level, ++ 1% level, +++ 0.1% level

BTHIERRLTCWBHLDEEZOND, AR B L, 7, 9 HOAFCIL, BIEOEE B HTWT,
JBXDFED N @FRIFEL, TAHAERDRBICKELBAEL TS0 LB 5D, AFERIICIIEERIR
FIELS D, BECTIMEX L BRIEXDOEIRDOLIILL th, ok, 8, &, BONSFRIY, HEL IR0
CHAFHEPELS, AEREPRPIEL L5 L5 TH B,
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AL, o TN SEROECFEERERLEEY AT, SERKE N RRKEED, Y= v/ L
FA ATy T T e WCHAERER A T\, IEOBELXZ LS ELebDTHD, TOMER, IR ILHEE
RIcH_RTHEENRE LD TE, BRAEV2ED, 20X 5 EBELECRVTREROLELSDH S Z LN -
1oy #0584, NPK # B L7b0 b, N 242 FPK 0OZXMIEL b Db, HRIELLT, FA LRKDOE
Efh I t, — e, MADEECRLEEBOAXVEFEIN THY, 20 L5 B TIE, N RKILEBIEX &
BALRAU & 5 e BRERXRTONEHATD 5, IERRCE T, £RECHT S N OB, — AR &R
BThhHd, ft-T, XRBRICE TS Lo NPK fEiRoshRiz4R e LT, PK DHEDREIRTREDO R R%E H T
toz ki3, PK MBRIC X D BRI OBE X RAEL, 0O N EEBEVHASRILLDEEZDONELTHS S, L
o, BROEEBYFH~I L 2 A, PK K2 NPK Kis X OERIER & » Bbac% <, NPK RIiTEMBAE L D
PELE LS ERENABLNRT, ¥, EON ARG, RIEKGEEKCENTHEL 2 CES, NPKKE PK
K& ORICEIRD bR, ChbDZ Lit, EROMREYENTILbDLELDRD, Ticbb, FRROE
&, FRETERERLE Y A oo, HERORKEOFEN P, BEERKCKS W TRESETE L
%L DR o fohs, PK 2R 5 & Lic X 0, BRI OB DL OBIENEA L s ), N ORI E %
D, ChOEEDOHA L - THbRELDTHS S, o PKIEEOHRE, HIE1» A KD 7 AicdE iy
Tk, NPK fIEOB A, & OBMETY 3T T B, SRR A2 PIL @D bh, N HIED
BENRH T DEE L LR, LA Lichs, Fo#it NPK K$ PK Kb ZH 5T, BEMCIERAKROER
BEARTEE T Ehbab e, ERARCHLTEN OBBRERD X 5 B2 5, ¥, HERNOELERED,
PK Kt h NPK RoH oD Enbad &, N OBIEIE > TRAIDOEFEXHF T2 X 5 IC- 25,

B A AT 2 IR KT B IR, FOBEENSHRL DS, REOFEXHAIE, Lo N BEEREXTSIC
REXELHACHTSB~NET, N RIEOBEEMSDRIFHLMES T, LARNOBFE IS HBEYL
BRBDL5THD, BROEES L OHERAK, PLKoMhrBlETsbonil, AERTIHALAICEH
teu s, BRI S L OEE SO NITIS » I REE 2B E, KLV PAKE(BEEL TS50 L
Hbhb, ft-T, MBS ->Ti, NOBRILLARKRLEEZORDDT, N ORI SAREICIED D2,
HHIEASZ L > CiiAETIe, PKEFCP oRCEAXBIRETHA I,

IR AEROHREO—o L LT, N %% SUEE, BHFCLDHEN OBRALFLI 22, KRBT L
g, o N SR, ABHRPRRIEROHAERIEK X b Eus, EERIICIKEBE LY, BETIZ
IR & SR & B b e e b, METHIE, £BORE LBGRAEEDO N SHERI—ELch, 1o, B
Ko N SERE, EENPRIER O G AE EY T, £F %NS L OEBRIEIICK T, EBIEX DT 5
HoTEWEYRL TV D, #-C, %%, HRICE2EENHRKOBHROANIL, N EFFRORNTREL, #
B, BHOBICKELEAGIRDLDEEZLND, RAK, £EDRIFKT LI AOEARDOETHAOER L,
HHEHON GERYAVT, BEBCKITIEAR1IAYL)ON SHEEELHEL THDERD LI ITHED,

Tab.16 Estimation of N content of the seedlings when their leaves fall (g/1 seedling)

Treatment Leaves Stem Branch Root Total Ifl"egtv :IS %100
NPK 0.61 0.35 0.16 0.19 1.30 46.9%
Yamahannoki PK 0.53 0.30 0.21 0.19 1.23 43.1
Cont. 0.17 0.08 0.02 0.05 0.32 53.1
NPK 0.68 0.39 0.23 0.22 1.52 4.7
Ooba-Yashabushi PK 0.68 0.33 0.19 0.19 1.39 48.9
Cont. 0.18 0.06 0.04 0.05 0.33 54.6
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