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Effect of Application of Sewage Sludge (1)

Influence of sewage sludge on the growth and nutient

absorption of Sugi, Hinoki, Tokaede and Sazanka seedlings

Akio TSUJITA and Makoto ICHII

Summary: In order to investigate the practical application of sewage sludge to nurseries, a fertilizing
test was put in practice for Sugi (Cryptomeria japonica D.DON), Hinoki (Chamaecyparis obtusa SIEB.et ZUCC),
Tokaede (Acer Buergerianum MIG.) and Sazanka (Camellia Sasanqua T HUNB.)

The results obtained are as follows :
1. When fertilizer composed of sewage sludge is used on seedlings is carried out suitably, effect of it may
be expected sufficiently as seen in case of Sugi, too many manuring of it, however, kindess rather than
improves the growth of seedlings.
2 . Injury from sewage sludge occurred most seriously with Sazanka and most slightly with Sugi.
3. In the case of Sugi seedlings, the proper amount of sewage sludge to manure is seemed maximum
1: 3 to soil in volume. As a fertilizing method, it is best to avoid contact of sewage sludge with the roots
of seedling as with the mulching or ditch methods.
4. By fertilizing with sewage sludge, absorption of N, Ca and Mg by seedlings was increased while that

of P and K increased but not remarkably. Over fertilization seemed to decrease the absorption of nutriments.
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Tab. 2 Appearance of surviving

2 ¥ t J *
eoB | AEHRE | MR 8{}7& WO | A 7| AFHE | WM 8;]7% WOHC | 4 %
AR | A& | A | A | R(%) | AR K| R | A | 2%
xf BRIX 144 1 143 143 99 144 3 140 139 95
3:1 144 10 138 134 87 144 18 103 67 41
211 144 22 142 142 86 144 19 98 36 22
1:1 144 21 139 105 64 144 32 77 28 16
[ A /A S a v M 7
wooB | ARHE | R %)375 WO | A fE | AFHE | WO M| 8HTH | R IR | & 7
A% | A K| A g | (%) | AR | A K % gz x| (%)
xf BRIX 56 0 56 56 100 64 0 40 40 63
3:1 56 0 46 44 79 64 0 17 6 9
201 56 0 46 44 79 64 0 9 3 5
1:1 56 0 35 36 64 64 0 17 4 6

&) ETFE (%) =B/ (R A2+ HlifiA ) x 100
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Tab. 3 Growth and quality of Sugi seedlings

wow | EE | = *'“;S% | b | BB g | TR
cm mm g g g g cm cm cm N
X BOX 52.6 7.8 69.5 15.5 54.0 22.6 26.7 23.4 20.4 22.2 3.1
3 1 49.5 8.8 91.3 17.5 73.8 30.0 19.9 27.9 20.5 23.2 3.6
2 1 56.3 8.9 94.7 20.1 74.6 31.6 25.1 29.1 21.6 26.7 3.1
1 . 1 44 .4 7.5 60.0 13.0 47.8 20.2 17.6 24.6 19.7 21.4 3.6
564 st X 50.1 7.0 60.3 13.1 47.2 34.0 29.5 22.4 22.3 19.4 1.8
2 em= )L F[X 61.9 7.9 76.5 18.3 58.3 33.7 26.5 25.8 19.8 25.6 2.4
3cem~/LF[X 69.6 9.0 113.8 24.3 89.1 51.0 28.7 29.2 23.3 29.2 2.3
Y X 85.8 10.1| 163.3 35.4| 127.7 54.7 30.6 37.0 26.5 31.3 3.1
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Tab. 4 Growth of Sugi and Hinoki seedlings
(1) X ¥ Sugi

il fF 53 b1 e I #® =S &7

e WEAK | W K | Mok | & = |Werlk | % R | Bog | ¥ B\ % E|Bog| W &

N cm mm g ES cm mm g cm mm |- g

Xt BRIX 144 17.8 3.5 8.4 143 52.6 7.8 92.1 34.8 4.3 83.7

3 54l 144 19.1 3.5 8.8 134 49.5 8.8 121.3 30.4 5.3 112.5

2.1 144 18.9 3.5 91 142 56.3 8.9 126.3 37.4 5.4 117.2

1:1 144 18.3 3.2 8.1 105 44 .4 7.5 80.2 26.1 4.3 73.1
(2) /% Hinoki

Fill it IR i A 3 4 =3 =

e WEAS | W K| | @ E | WNEM | 8 R |Bo |8 £ |8 R | BB | & &

N cm mm g N cm mm g cm mm g

Xt BEIX 144 18.4 2.4 3.6 139 26.6 5.0 27.4 8.2 2.6 23.8

3:1 144 17.8 2.3 3.6 67 29.9 6.1 36.4 12.1 3.8 32.8

21 144 17.2 2.3 3.8 34 26.4 5.5 24.4 9.2 3.2 20.6

1:1 144 16.9 2.3 3.5 20 23.1 4.8 20.6 6.2 2.5 17.1
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WORBIIBRIFT, T/RERIZL.SLEANNER L o2, FLPAFRTIE, RAGRHBRZHEMTERY L S ARE
LTh b, REBEICEMLTWEZ®H, 2cm, 3mvLFRE HBOMBEHL LARERE LML, HRTOME
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TIREAE AR LR, FRBO1  1RX22 I 1IRINEEIFELLHDEIE, /422 1KE3 1K
DENCHE, BIER, T/ RELLELCEIBDLNLWIELEPLLT, BXZ2 ! 1L 3, BiAn&E
GRLL2EZHbEL L, vHLEBATr —FNEMBALIIS [ 1ETLEDLNDS, &b, BEBARICON
T3, RERHRZREL Loy, ARBREREP SHWET LI LI TELDP o2, —KNICAT, EFENLE
WiFAIE, BHREN DEMILIC L D AERENS T ¥ =T OEBEN L EECERIRERSE, S 5ICREERMCLS
P Y EZ b b, RRBRTIZ, ZOERRLBBIIAHAT, TNIZOWTIEH 5D TR Lo, 24 L
L N SDEFHHERMICENT, HEERZIVEEINCODERDLNE, LA > T, ZOEDHERNBIE
MR, BUEHAR CRRNVEREEZRLC P50 E 891, w I LTARMILS 1 145013, M
WAL WESAICH B EHEINL, ZHLIZOWTHABDOFRICE B,
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¥, BWARNEBICRIWFRET 2 EELNENIZOWTAS L, ETHRIEL, B, BOJEICEKL L), 20l
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BEEWCBERRL, WShLENGALNDS, HREMAD 3XMICIIARLZEIRD LNV, FLBORITOWV
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Tab. 5 Composition in each part of Sugi seedlings (% dry subst.)
] il fI] N (%) P (%) K (%) Ca (%) Mg (%) Na (%)
3 1.36 0.24 0.83 1.09 0.16 0.09
xR X L 0.61 0.10 0.36 0.67 0.09 0.03
Vi 0.66 0.10 0.33 0.60 0.13 0.10
3 1.80 0.16 0.69 1.07 0.26 0.06
3 1 i 0.74 0.07 0.28 0.64 0.12 0.03
Ui 1.13 0.11 0.36 0.55 0.18 0.13
3 1.94 0.18 0.77 1.12 0.26 0.06
2 1 2 0.84 0.07 0.31 0.58 0.11 0.02
M 1.21 0.12 0.37 0.54 0.17 0.16
3 1.91 0.17 0.80 1.01 0.30 0.07
1 01 ik 0.86 0.06 0.31 0.57 0.11 0.03
i 1.26 0.14 0.44 0.44 0.17 0.12
kL 1.11 0.14 0.65 1.39 0.11 0.06
e et X B 0.57 0.07 0.31 0.77 0.08 0.04
i 0.64 0.09 0.36 0.60 0.14 0.16
#E 1.48 0.16 0.52 1.47 0.15 0.06
2 em IV F i 0.74 0.07 0.26 0.74 0.10 0.03
iz 1.01 0.12 0.30 0.62 0.24 0.14
# 1.63 0.22 0.52 1.50 0.18 0.04
3emv L F L 0.76 0.08 0.23 0.64 0.10 0.02
i 1.06 0.15 0.27 0.53 0.23 0.13
3 1.93 0.20 0.70 1.23 0.28 0.03
e R ) HE 0.91 0.10 0.33 0.49 0.12 0.03
0 1.20 0.12 0.33 0.46 0.20 0.14
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Tab. 6 Weight of dry matter and nutrients in each part of Sugi seedlings (g per m?)

oom X # fr | BZEe | N (g) | P (g) | K (g) | Ca (g) | Mg (g) | Na (g)
3 548.17 7.455 1.313 4.555 5.991 0.894 0.476
e 189.40 1.148 0.184 0.672 1.271 0.170 0.060
X BOX
piz) 210.12 1.380 0.201 0.683 1.263 0.271 0.101
7 947.69 9.983 1.698 5.910 8.525 1.335 0.637
3 712.82 12.809 1.123 4.918 7.606 1.825 0.428
. ) g 209.16 1.552 0.137 0.590 1.345 0.243 0.054
IS 250.38 2.819 0.269 0.889 1.387 0.453 0.333
it 1172.36 17.180 1.529 6.397 10.338 2.521 0.815
k3 717.61 13.886 1.267 5.504 8.001 1.851 0.404
i g 242.18 2.027 0.167 0.760 1.414 0.276 0.058
1
Jic) 274.57 3.311 0.331 1.027 1.485 0.472 0.441
H) 1234.36 19.224 1.765 7.291 10.900 2.599 0.903
3E 415.77 7.954 0.692 3.318 4.191 1.231 0.282
. g 157.57 1.358 0.100 0.485 0.904 0.180 0.042
|
LIS 144.01 1.819 0.199 0.629 0.629 0.245 0.177
&t 717.35 11.131 0.991 4.432 5.724 1.656 0.501
3 443.71 4.907 0.626 2.893 6.172 0.493 0.275
} & 149.13 0.847 0.103 0.459 1.148 0.115 0.055
Seaxt BRI
bics 212.43 1.353 0.181 0.769 1.275 0.304 0.346
B 805.27 7.107 0.910 4.121 8.595 0.912 0.671
# 664.36 9.852 1.030 3.448 9.773 0.990 0.392
iy 227.38 1.685 0.164 0.600 1.674 0.225 0.073
2 cm~ )V F
pic) 259.23 2.621 0.321 0.778 1.612 0.627 0.368
#t 1150.97 14.158 1.515 4.826 13.059 1.842 0.833
3 780.12 12.693 1.685 4.049 11.725 1.435 0.296
g 263.73 1.999 0.203 0.609 1.683 0.251 0.045
3em~ L F
1R 322.17 3.425 0.470 0.869 1.698 0.738 0.409
&t 1366.02 18.117 2.358 5.525 15.106 2.424 0.750
# .| 1068.21 *20.648 2.115 7.467 13.182 3.034 0.363
. L 361.49 3.293 0.351 1.186 1.779 0.445 0.094
Y A
Pz 297.21 3.561 0.354 0.966 1.364 0.591 0.407
2t 1726.91 27.502 2.820 9.619 16.325 4.070 0.864
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