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Table 1: Properties of the Soil used in experiment

Organic Total

matter nitrogen phosphorus K Ca

pH % ppm

—meq/100gm soil—

Available Extractable Cations

Mg sand silt clay Texture CEC
or
70

meq/100gm
soil

7.91  0.95 0.053 _ 6.4

0.063 27.244 0.616 51.58 44.3 4.12 Sandy 1.37

loam
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Table 2: Effect of Rhizobium inoclation and fertilizer nitrogen on the growth

of Leucaena leucocephala seedling

Control Fertilizer Rhizobium Inoculation F-value
nitrogen R-TALY R-Lu¥y/
b a b ab
Height (cm)Y/ 111.847.0 118.2+5.7 111.2+7.7 113.6%8.1 4.025**
Diameter at 10.8+£0.4 10.8+0.3 10.8+0.4 10.9+0.3 NS/
root collar (mm)
Dry weight of (gm pot™)
Foliage 22.1+2.6 23.4:1.9 23.9:£3.1 24.6+2.2 NS
b a ab a
Stem 37.8+4.5 40.6+3.0 40.1+4.4 41.2+£2.3 3.351*
b a a a
Seedling top 60.0+6.3 64.0+4.3 64.0+6.9 65.843.1 4.920**
Seedling root 26.0%3.7 24,2%2.1 26.5x1.9 25.1+2.3 NS
Nodule 0.402 £0.13 0.368::0.09 0.469+0.21 0.561+0.25 NS .

1/ Values in the same horizontal column followed by the same letter(s) are not statistically
different (P<0.05) by Duncan's multiple range test.

2/ Difference not significant at 0.05 level.

3/ R-TAL: TAL82, TAL1145, TALS582, from Nif TAL, USA.
4/ R+ Lu: Lul5, Lu66, LU193, f[rom CHUNG-HSING Univ. Taiwan.
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Table 3: Nitrogen accumulation of the soil and Lencaena lencoceplala seedling

Control Fertilizer Rhizobium Inoculation  F-value
nitrogen R-TAL R:Lu
Nitrogen accumulation of
(gm pot™)
Soil before planting 3.445 3.445 3.445 3.445
Fertilizer-N 1/ applied — 0.26 — —
Foliage 0.628 0.667 0.670 0.702 3.173*
Stem 0-259 0.278 0.286 0.294 3.443*
Root 0.259 0.263 0.307 0.261 4.340%
Soil at harvest 3.868 3.920 3.920 4.00 N.S.
Nitrogen increment of Soil
(gm pot™1)2/ 0.423 0.215 - 0.475 0.555 5.220**
(kg ha=1)4/ 162 a2 183 215
) 12.97 6.24 13.79 16.1
Soil plus whole seedling?/ '
(gm pot=1) 1.568 1.420 1.737 1.816 6.049°*
(% 45.22 41.22 50.42 52.71

1/ Applied fertilizer-N. 0.26gm per pot equa! 100kg N per hectare.

2/ Nitiogen accumulation of soil at harvest minus the N content before planting, except
fertilizer nitrogen treatment, soil nitregen accumulation at harvest minus the N content
before planting and minus fertilizer-N added to the soil.

3/ Nijrogen increment of soil plus the whole szedling is the total increment.

4/ Estimated figure based on 2,500,000 kg ha™! soil weight.
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Table 4: Effect of phosphorus and potassium on the growth of Lencaena lencocephala

C I— Eaatiol Fertilizer Rhizobuim Inoculation Fovalue
nitrogen R. Lu R: TAL
Height (cm) Lpk 108.7+4.3 113.541.2 106.9+6.8 111.9+8.1 15.963**
Hpk 114.9-+7.8 122.9x+4.4 115.4+5.9 115.3+7.7
Diameter at root Lpk 10.54-0.3 10.7+0.3 10.540.3 10.8+0.3 10.060**
collar (mm) Hpk 11.14-0.4 10.84-0.4 11.04-0.3 10.94-0.2
Diry weight of (gm pot™!)
Foliage Lpk 20.9+2.6 2022 21.5::1.7 23.5+1,3  18.894**
Hpk 23.4+-1.9 24,0£1.0 26.3+2.1 25.6+2.4
Stem Lpk 35.2+1.0 39.0--2.5 36.8+2.3 40.6+2.3 25.539%
Hpk 40.5+4.9 42.14+2.7 43.3x3.4 41.8+2.1
Seedling top Lpk 56.1+:2.4 61.8+-4.0 58.3+2.4 64.1-:1.6 37.530%¢
Hpk 63.8+6.6 66.2--3.4 69.6+5.0 67.44-3.4
Seedling root Lpk 24.0+2.2 23.6+0.98 25.9-+1.2 23.4+2.5 NS»
B Ipk 26.04-4.5 24.84+2.7 27.1+2.2 25.8+1.9
Nodule Lpk 0.313+-0.06 0.308+-0.06 0.382+0.09 0.466+0.26 NS
Hpk 0.491+-0.13 0.428+-0.08 0.556+0.25 0.655+0.18

1) Lpk: P20; 50kg ha=!, K.0 50kg ha-!
Hpk: P2:0; 100kg ha-t, K20 100kg ha—!

2) Analysis of variance tests revealed no significant differences treatments (at 0.05 level).
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BiEkics#E (Jorgensen 1978) o AR
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S T4 AR AR TR 2 s S () » T (LTSI A o S O i YR T2 S U 2
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il

{E££5 0.263gm-pot~'e REGHSBERTEEZER (FR) -
32 Jones ef. al. (1982) SREGZEGE: » KT # Sivaprasad ef. el. (1993)RE6HE » 41

AT BRI » DG AT » BVIRINZ & m R T A (e R IR R b
WL - AR BN AT 2 AR R RO AT » JCHUROBEL o R D RSz W S B
fn o BRI I E A & AR 2 E T T RO » Rl E:

S ¢ R 2 G AR 1T
Table 5: Nutrient uptake of Lencaena lencocephala seedling in Rhizobium
inoculation and fertiltzer nitrogen treatment

Nutrient Fertilizer Rhizobium Inoculation
uptake Control nitrogen R. TAL R. Lu F-value
gm pol™?
b a a a
N» 1.146 1.207 1.262 1257 5.583**
r 0.037 0.038 0.038 0.040 NS
K 0.272 0.272 0.267 0.263 NS

1) Values in the same horizontal column followed by the same letter(s) are not statistically
different P<0.05) by Duncan’s test.

N ¢ AR SRR AL FHR A RO A e v I N 2 A
Table 6: Effect of different levels of phosphorus and potassium on nutrient
uptake in Leucaena lencocepirala seedling

Nutrient Fertilizer Rhizobium Inoculation
uptake Treatment? Control nitrogen R. TAL R. Lu F-value
gm pot™!
N Lpk 1.082 1.133 1.156 1.185 47.584%*
Hpk 1.209 1.281 1.362 1.329
P Lpk 0.032 0.034 0.034 0.037 47.336**
Hpk 0.041 0.042 0.043 0.043
K Lpk 0.276 0.259 0.255 0.253 3.072°*
Hplk 0.268 0.285 0.278 0.274

1) Lpk: P20; 50kg haY, K0 50kg ha™!
Hpk: P20; 100kg ha™!, K;0 100kg ha~t
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The Effect of Rhizobium Inoculation, Fertilizer
Nitrogen, Phosphorus and Potassium on the
Growth of Leucaena leucocephala in an Alluvial

Sandy Loam Soil of Eastern Taiwan

Wei-Er Cheng Ta-Wei Hu Tse-An Sheng

English Summary

A greenhouse pot trial was conducted to detect the effect of Rhizobium inoc-
ulation, fertilizer nitrogen, phosphorus and potassium on the growth of Leucaenz
lencocephala seedling.

Four nitrogen sources as fertilizer nitrogen, Rhizobium-TAL (TALS82, TAL1145,
TAL 582), Rhizobium-Lu (Lu 15, Lu 66, Lu 193) and control, and two application
amount of phosphorus and potassium (50 and 100 kg per hectare), were arranged
to establish a 4x2 factorial experiment in randomized block design with 5 replic-
ations. Seeds were inoculated with Rhizobium peat inoculant before sown. Eight
seeds were sown in each pot with 6.5 kg air dry soil. Fertilizer was applied after
seedling were thinned to three in each pot. After four and half months, the seedl-

ings were harvested, and soil and nutrient of seedlings were analyzed.

The results of this study indicated that:

(1) The growth of Leucaena leucocephala seedlings were incseased with the appli-
cation of fertilizer nitrogen and Rhizobium inoculation.

(2) Height and dry weight of Leucaena leucocephala seedling with Rhizobium
inoculation were equal to that with applying 100 kg {fertilizer nitrogen per
hectare.

(3) The nitrogen fixing capacity of the selected Rhizobium strains used in this
experiment were higher than those indigenous Rhizobium in the soil.

{4) Dry weight of stem, root, nodule, and height were improved significantly in
high level treatment of phosphorus and potassium.

(5) Inoculation of Lexcaena leucoceplhala with Rhzobium instead of apply nitrogen
fertilizer, increased growth yield and soil fertility, and also the income of the

farmer.
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Appendix: Estimation of the cost and benefit of Rhizobium inoculation
and fertilizer nitrogen. phosphorus and potassium.

Fertilizer Rhizobium Inoculation

Control Nitrogen R. TAL R. Lu

L e TR, Hatiiesissasmussumssssacions

LA — — 240 250
2.#% (N 100kg ha-1) - 1,830 — —
3BEEER AR (P20s, 50kg-ha~1) 1,328 1,328 1,328 1,328
4.534kém (K20, 50kg-ha=t) 642 642 642 642
5. BRE AR (P20s, 100kg-ha=t) 2,656 2,656 2,656 2,656
6.41L&0 (K20, 100kg-ha-1) 1,283 1,283 1,283 1,283
.............................. NTS: Ha-tsituasunaaussscivessuns

T AR RBRSIIC R A 2D 1,970 3,800 2,210 2.220
8 T An AL A B 3,939 5,769 4,179 4,189
9. FHE R SRNE 2 SR AR T 2,955 4,785 3,195 3,205
10 & 2,965 1,501 3,349 3,935
1LJEBRZ MY +10 —3,284 +155 +731

D 1,2, 3, 4 HZAG

2) 1, 2,5, 6 Hx&5

3) MeEEEEIMBTINN L - B AT NRBIINRFERS NTS18.3 51l
4) DU ESUOVHT M A I 2 2 EB TR -





