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EFFECT OF DUAL INOCULA-
TION ON GROWTH AND

NUTRIENT UPTAKE IN
LEUCAENA LEUCOCEPHALA.

Fuh-Jiunn Pan and Wei-Er Cheng
(SUMMARY)

A pot culture experiment was conducted to study the effect of soil pH value and different
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inoculation treatments on growth of 4-month old seedlings in Leuzcaena leucocephala (K28).

The results are showed as follows: Dual inoculation and myeorrhiza inoculation alone increased
height growth, root collar and dry weight in leucaena seedlings. The increase was highly signi-
ficant over the treatment of rhizobium incculation alone and control. Soil pH value also affected
seedling growth. Every growth component was increased accordantly with the increasing soil
pH to 7. The most suitable pH values for leucaena growth were 6 to 7. Leucaena seedlings with
dual inoculation were observed to adapt acid soils. Inoculation treatments alsq influened nut-
rient uptake in leucaena seedlings. Dual inoculated seedlings had highest N and Ca uptake. The
content of P, ¥, Mg, Mn and Zn in dual inocilated and mycorrhiza-alone seedlings had no sig-
nificant difference, but both were higher than the rhizobium-alone and control ones. The effect
of scil pH values on the nutrient uptake was also prominent. There was a pronounced increase
in tissue concentrations of N, P, K, Mg, Zn and Ca with increasing soil pH(4.2 to 7). On the
contrary, Mn reduced in correlation with gradients in soil pH. Interaction between soil pH value
and inoculation treatment was observed in both growth and nutrient uptake of leucaena seedl-
ings. Leaf area of dual inoculated seedlings was obsearved to be 17 time of the control ones.
Seedlings in pH 5.0-6.0 soils had highest root infection.

Key words : Leucaena leucocephala, dual inoculation, mycorrhiza, rhizobium, effect of soil pH,

nutrient uptake, leaf area,root infection.
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Teble 1.Properties of the poil nsed in experiment.

Available Extractable cation
Soil pH Total nitrogen phosphorus K Ca‘ Mg Mn
(%) (%) (mg/100 gm) (mg/100 gm) (mg/100 gm) (mg/100 gm)
4.2 o1 16.63 43.77

20.24 1.79 6.91
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Table 2. Effect of dual inoculation with rhizodium and myecorrhizal fungi on
the growth of 4-month old Leucaena leucocephala seedlings.

Inoculation treatment

Control F-value
Rhiz. VAM Rhiz.+VAM
Height (cm) 21.0c 21.3 ¢ 56.0 b 61.8 2 521.26%*
Diameter at root collar (cm) 0.27b 0.28b 0.70a 0.73a 534,95%*
Dry weight (gm/pot) of
seedling fop 0.36h 0.38b 6.15a 7.08a 1010. 48%*
seeding root 0.38b 0.23b 2.88a 2,822 1105.44%%

(1) Value in the same horizontal column followed by the same letter (s) are not statistically different

(p>30.05) by Duncan’s multiple range test.

(2) Rhiz.: Rhizobium TAL 1145; VAM: VA mycorrhiza Golmus uggregatum; Rhiz.4-VAM: Rhizobium

TAL 1145 plus Glomus aggregatum.

(3) Theoretical F value (0.01, 3&38)=4.51, (0.05,38&38)=2.95
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Table 3. Effect of soil pH on the growth of 4-month old Leucaena Ieucocephala seedlings.

Soil pH value

42 5.0 6.0 7.0 8.0 Frvatue

Height (cm) ' 29.9 42.6 44.8 41.9 41.0 20.33%*

Diameter at root collar (cm) 0.32 0.55 0.56 0.58 0.52 68.14%F
Dry weight (gm/pot) of

seedling top 1.46 3.63 4,27 4.28 3.76 83.41%%

seedling root 0.43 1.58 1.9 1.99 1.84 168, 11+*

{1) Theoretical F value (0.01, 4&38)=4.02, (0.05, 4&38)=2.60
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Table 4. Effect of dual inoculation with rhizobjum and mycorrhizai fungi on the growth
of 4-month old Lercaena Iencocephala seedlings at the same poil pH value.

Inoculation treatment

Soil pH value Control ' F-value*
Rhiz. VAM Rhiz. +VAM
Height (cm)
4.2 15.0c** 15.3¢ 36.0b 53.7a 59.03%*
5.0 21.0b 23.0b 63.0a 63.3a 231.38%*
6.0 24.3¢ 25.0¢ 62.7b 67.3a 620.67**
7.0 24.0b 23.7b 58.7a 61.3a 70.69%*
8.0 21.G6b 20.0b 59.7a 63.3a 151.56%*

Diameter at root collar (em)

4.2 0.20¢ 0.18¢ 0.38b 0.50a 23.26%*
5.0 0.32b 0.32b 0.77a 0.77a 116.11%*
6.0 0.28b 0.28b 0.82a 0.85a 256.71%*
7.0 0.30b 0.33b 0.78a 0.77a 64,57+
8.0 0.27b 0.27b 0.75a 0.77a 200.25%*

Dry weight of seedling top (gm/pot)

4.2 0.21¢ 0.26¢ 1.99b 3.36a 47 .95%*
5.0 0.45b 0.35b 6.47a 7.23a 188.69%*
6.0 0.43¢ 0.5lc 7.3%b 8.76a 436.36%%
7.0 0.45b 0.46b 7.86a 8.33a 172.01%*
8.0 0.22b 0.29b 7.05a 7.48a 799, 80%*

Dry weight of seedling root (gm/pot)

4.2 0.14b 0.09b 0.68a 0.82a 21, 46%*
5.0 0.46b 0.30b 2.64a 2.91a 81.38%*
6.0 0.33b 0.31b 3.70a 3.45a 569.10%*
7.0 0.32¢ 0.27¢ 3.80b 3.68a 307.10%*
8.0 0.23b 0.20b 3.57a 3.33a 309.53%+

* Theoretical F xalue (0.05, 3&6)=4.76,(0.01, 3&6)=9.78
** 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,
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Itr:g;gl;;;%n Soil pH value ng'leOf Height growth dg?x::;:;r Egdl‘iw:éght%gf I:gdﬁv:ég}:gozf
(gm/pot) {em) (em) (gm/pot) (gm/pot)
Control 4.2 (check) 0.0 156.0+0.8¢ 4.20£0.00b 0.21+0.06b 0.14+0.02¢
5.0 1.8 21.0%1.4b 0.32+0.02a  0.46+0.04a  0.46+0.09a
6.0 4.2 24.0+0.5a 0.28+0.02a  0.43+0.10a  0.33+0.05b
7.0 7.1 24 0+1.44 0.30+0.04 2 0.46+0.10=2 0.32::0.04b
8.0 17.6 21.0+0.8a 0.27£0.02a  0.22+0.02b  0.23+0.02b
F—value 21.39%* 5.85% 5.78* 11,78+
Rhizobium 4.2 (check) 0.0 15.3+2.1¢ 0.18::0.02b  0.26+0.04c  0.08:+0.0lc
5.0 1.8 23.0+2.2ab 0.324+0.02 2 0.3520.04be 0.30+0.022
6.0 4.2 25.0:+0.8a 0.28+0.02a  0.15:0.03a  0.31%+0.05a
7.0 7.1 23.7:3,3ab 0.33+0.05a 0.46+0.14ab 0.27+0.07ab
8.0 17.6 20.0+0.8b 0.27+0.02a 0.294+0.01 c 0.20+0.01b
F-value 11.53%* 7.45% 5.99% 15, 20%*
AAM 4,2 (check) 0.0 36.0+6.5b 0.38+0.05¢ 1.9940.57b 0.68+0.18¢
5.0 1.8 63.0+1.62 0.77+£0.05ab  6.47+0.48¢  2.64+0.34b
6.0 4.2 62.7+0.5a 0.82£0.02a 7.39:4+0_40ab 3.70+0.24a
7.0 7.1 58.7+1.7a 0.78+0.02ab  7.86+0.35a  3.80+0.08a
8.0 17.6 59.7+4.5a 0.754+0.00b  7.052:0.3%bc  3.57+0.20a
F-value 21.01%* 79.31%+ 101.06%* 59.06%*
Rhiz, +VAM 4.2 (check) 0.0 53.7+6.9b 0.50+0.07b  3.36+0.40c  0.82+0.17c¢
5.0 1.8 63.3+2.5ab 0.77£0.03a 7.23+0.54b 2.91+0,18b
6.0 4.2 67.3+2.6a 0.85£0.04a  8.76+0.44a  3.45+0.12a
7.0 7.1 61.34-5.6ab 0.77+£0.05a 8.3340.93ab 3.58+£0.02a
8.0 17.6 63.3+2.1ab 0.77£0.02a 7.48+£0.16b 3.33+£0.20a
F-value NS 14,29%% 35,55%% 133.53%*

(1) Theoretical Fvalue (0.01, 4&8)=7.0, (0.05, 4&8)=3.84.
{2) Difference not significant at 0.05 level.

(1) Value in the soil pH treaiment followed by the same letter (s) are not statistically different
(p<0.05) by Duncan’s multiple range test.
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Fig. 1.

seedlings in pH 4 soil.

h

Effect of different inoculation treatments on growth of leucaena

W2, R B i R I 2 A8k 4 & ApHE X & Rt o
Fig. 2. Effect of different inoculation treatments on growth of leucaena

seedlings in pH 5 soil.
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S
137 Bl 448 B 39 2 A0k 40 & ApHO LR R
Fig. 3. Effect of different inoculation treatments on growth of leucaena seedlings in pH 6 soil.

B4R 448 R E Ak & ApHT L RIFH -
Fig. 4. Effect of different inoculation treatments on growth of leucaena seedlings in pH 7 soil.



—218 — BER BER-UERENASHERNEIBRKEZRE
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Fig. 5. Effect of different inoculation treatments on growth of leucaena seedlings in pH 8 soil.

D

B6. REXBET B pH AL A 42 AR o
Fig. 6. Effect of dual inoculation on leucaena growth in different pH soils.
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Table 6. Change of Soil pH values before and after harvest

Incculation treatment

Soil pH value Control
Rhiz. VAM Rhiz. -+ VAM
4.2 4.4:0.1 4.4£0.1 4.5+0.0 4.4+0.1
5.0 4.8+0.1 4.9+0.2 5.0x0.0 4.9+0.0
6.0 5.5+0.2 5.3+0.1 5.7+0.0 5.8+0.2
7.0 6.7+0.2 6.6+£0.2 6.8+0.1 6.8£0.2
8.0 7.4+0.1 7.3x£0.0 7.56£0.1 7.5£0.0

7. BEREN4HAAERSBEARIBRNEZLE
Table 7. Eifect of dual inocnlation on the nutrient uptake of 4-month old
Leucaena lencocephala seedlinga,

Nutrients Inoculation treatment

uptake Control Rhiz. VAM Rejiz.+ VAM F-value
N 20.60c 20.4¢ 154,43 % 165.66a TAT7 . 84%
P 0.68h 0.58b 8.9a 10.40a 300 21%*
K 7.43b 6.67b 54.35a 55.34a 719, 83+
Ca 3.6%¢ 3.3%¢ 67.93b 91.45a 1177.72%*
Mg 0.90b 0.79b 16.06a 15.94a 957,07+*
Mn 0.28b - 0.20b 3.15a 3.8835 189, 22%*
Zn 0.05b 0.05b 0.64a 0.58a 570.43*+*

(1} Unit: mg/pot.

(2) Theoretical F value (0.01, 3&38)=4.51, (0.05, 3&38)=2.95

(3) 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.

¥ 8. EpH{ES 4 BALPEBREAESUMBZHKE ,
Table 8. Fffect of goil pH value on the nutrient uptake of 4-month old Leucgena
leucocephala seedlings,

Soil pH value

N:;It-:i‘lgs 4.2 5.0 6.0 7.0 8.0 Fovelue
N 46.02 78.92 111.54 114,75 100.12 74.34%*
P 1.98 6.33 6.60 6.10 5.79 29.66%*
K 28.71 - 34.78 33.38 28.91 27.97 §.72%*
Ca 8.77 35.96 48.92 66.566 77.33 263,98%*
Mg 4.10 9.58 11.96 10.19 6.28 99, 26%#
Mn 2.8 333 1.87 0.83 0.54 60.72%*
Zn 0.19 0.41 0.43 0.34 0.28 41.00%*

(1} Unit: mg/pot.
(2) Theoretical F value (0.01, 4&38)=4.02 (0.05, 4&38)=2.69 16
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% 9. IHpHEREEHEARERRESBMAZERHE

Table 9. Interaction effect of inoculation and soil pH value on the growth and
nutirient wptake of Leucanea leucocephala seedlings.

F-value F-value
Growth of seedling Nutrient of seeding -
Soil pH X Inoculation Soil pH X Inoculation
Shoot height 3.49%* N 19, 52%*
ok
Diameter at root P 8.18
collar 7.89%* K 3.20%*
. _3B%*
Dry weignt of Ca 8.3
seedling top 25,474+ Mg 28, 58%%
= 3
Dry weight of Mn 13.46*
seedling root 45 .41** Zn 14, 78%*

{1) Theoretical F value (0.01, 12.38)=2.84,

10, ZRIIEpHEN4EAEHARETEERRRSE2RE

Table 10. Effect of inoculaton and seil pH value on leaf area and root infection of
4-month old Leucaena leucocephala seedlinga,

Inoculation treatment

Soil pH value Control
Rhiz. VAM Rhiz.+ VAN

————————————— Leaf area (em?) —————————————-

4.2 (check) 37 34 460 713

5.0 38 46 726 680

6.0 53 45 587 746

7.0 52 53 893 ' 702

8.0 26 25 712 723
——————————— mycorrhizal infection (%) —————————m——-

4.2 —_ — 44 40

5.0 — — 88 68

6.0 — — 88 80

7.0 - — 64 48

8.0 — —_ 20 44

o

‘mw——" in the table means on infection.
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