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Effect of Soil pH on the Growth and Nuirient Levels of Seedling
of Leucaena diversifolia

Wei-Er Cheng, Fuh-Jiunn Pan

[Summary]

In order to detect the effect of soil pH on the growth and nutrient levels of Leucaena diversi-
jolia seedling over 4 months, and nutrient availability of the soil, a greenhouse pot test was con-
ducted in May 1987.

Soil pH was adjusted from its indigenous pH values of 4.35 t0 5.0, 6.0, 7.0, and 8.0, by using
CaCQO;. There were 5 levels of soil pHs with 10 replications, and the pots were arranged in ran-
domized block design. One month after germination, seedlings were thinned to one plant per pot.
Data of growth and chemical analysis were gathered after harvesting in September, 1987. The
results showed: :

1. Leucaena diversifolia (K156) grew better in strongly acid to neutral soil, and the optimum
soil pH range for its growth was from 5.5 to 7.0. '

2. As the soil pH increased, available nutrient N, P, K and calcium levels of soil increased, but
manganese levels decreased.

3. Growth of Leucaena diversifolie in soil pH 4.35 was retarded because of nuirient unbalance
and toxity which were caused by low concentration of Ca (0.92%) and high concentration of
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Mn (390 ppm) in the leaves of Leucaena diversifolia. However, this situation could be im-

proved if the pH value of the soil is increased.

4. Nutrient uptake increased significantly with increasing soil pH values, except at soil pH 8.0.
The difference between the average of pH levels 5 0, 6.0 and 7.0 and control were N 130%,
P 172%, K 79%, Ca 249%, Mg 114% and S 147%. '

5. Dry weight of nodules, nitrogenase activity, and increments of nitrogen level of Leucaena
diversifolia increased with increasing soil pH value, and the highest rate is at soil pH 6.0. And
increments of nitrogen level from nitrogen fixation at soil pH 6.0 was twenty times over the

control (pH 4.35).
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Table 1 Properties of the soil used in experiment

Soil Qrganic Total Available Extractable cation : Soil
i hosph Texture
vslHue . matier nitrogen phosphorus < o e e
- % ———— ——ppm—— ————mg/100 gm soil ————
4.35 1.10 0.104 15,96 47.30 14.81 7 2.04 2.14 Sandy loam
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Table 1 Growth of 4-month old Leucaena diversifolia seeﬂling as affected
by soil pH value

-Boil Q'ty of " Height Diameter at Dry weight {(gm.pot-1) of Top/Root

pH lime root collar
-vatue gm.pot! em cm seedling top seedling root ratio
4.35(check) 0.0 52.7b 0.515 ¢ 4.20 d 1.62 b 2.70 b
5.00 2.6 72.3 a - 0.765 b 8.7 b 4.03 2, 2.19 ¢.
6.00 7.8 79.6 a 0.845 ab 12.13 a 4,21 a 2,90 b
7.00 15.0 71.3 a 0.858 a 13.82 a 4,45 & 3.14 b
8.00 52.0 59.7b . 0.560 ¢ 6.27 ¢ 1.57 b 4.10 a
F-value 14, 11%% 30.17%* 46.60%* 47 24%* 10, 50+
MSE 81.63 0.0 3.51 ©0.44 0.47

{1)Theoretical F value (0.01, 4&36)=4.02, (0.05, 4&36)=2.69
(2)means within a column with the same letter(s)are not significantly
different (@=0.05) by Duncan’s test
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Regression eguations of the growth of 4-month old Leucaena diversifolia scedlins at
aoil pH 4.0+5.6+ 6.0 gnd 7.0
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Fig. 1. Effect of soil pH value on the height growth and collar diameter of 4-month old
Leucaena diversifolia seedling. ,
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Table 3 Effect of soil pH value on nutrient levels of the soil used in experiment

Soil Q'ty Total Available Extractable cations
pH of nitrogen - phosphorus

value lime % . ppm K Ca Mg Mn
gmpot ! ———— mg/100 gmsoil ————
. 4.35 ‘ 0.0 0.104 15.96 47.30 14.81 2.04 2.14
5.00 2.6 0.104 1 16.34 47.67 3594 2.9 1.88
6.00 7.8 (0.105 17.71 47,74 65,30 3.16 1.35
7.00 15.6 0.108 16.18 46.37 112,58 6.41 0.82
8.00 52.0 0.106 16.17 46.71 354.37 6.03 0.68
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Table 4 Effect of soil pH value on the nutrient uptake of 4-month old

Leucaenz diversifolia seedling

4.35(check) 80.52° 5.01° 4,18° 25.97°  8.44° 0.92°  0.46° 1.18° 9. 479’
5.00 105.43° 14.03* 78.09°° _ 53.91* 13.70° 0.54" 0.87" 2.35° 22,53°
6.00 189.19° 14.54° 84.88°  88.43° 19.53*  0.45" 1.04* 3.51° 27.43*
7.00. 254.14% 16.42° §0.00% 112 94° 19,74 0.45" 1.06*  4.09° 21.71"
8.00 172,70 9.11° 68.22° 74.15° 7.24° 0.21°*  0.48° 1.90° 14.65°¢
F-valuet® 38 68+ 25 52%x 17 70+ 52.75%*  §2.66%+ 16.02** 25 035 17 25%=* 32.61%*
MSE 1238.95 - 8.544 148.45 208. 167 5.58 c.04 = 0.03 0.81 15.37
e seedling root ~——————> . ___
4.35 17.19*  1.71°* 10.16° 4. igd 2.43° 0.43" 0.29° 2.04° 3i’i"2b
5.00 34.85* 3.61* 23.70° 13.24¢ -5.52"‘ 0.40*  0.53° 7.16° 9.38°
6.00 38.22°  3.41%  14.44° 18 46" 5.72° 0.28° - 0.50°® 5.59° 9.20"
7.00 50.95% 2,74 10.29° 28,56 5.63" 0.28°  0.46*° 5 75* 7.59°
8.00 24.83° 1,63° 7.60° 10.40° 2.01°  0.10° 0.16° 2.08° 3.19°
F-value® 31.83%%  7.53%% 26,134  41.00%F  53.10%* 14 28%* 11,35+ 19 27 21.32%*
MSE 52,58 1.14 15.38 20.06 0.66 0.01 0.02 2,82 4.15

(1)Theoretical F value (0.01, 4&36)=4.02, (0.05, 4&36)=2.69

(2)means within a column with the same letter(s) are not significantly differert (a=0.05)

by Duncan’s test
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Fig. 3. Effect of soil pH value on nutrients uptake in the seedling of 4-month old Leucaena diversi-

folia
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5305 N130» P172» K79+ Ca249 » Mgll4s» S
147 o SR IRBERIE NS BN » (AEBIEE IR
* BIREANTEE o XABI=EUR » Bk Mn sb » 3%
SRR B A B A [0 pH A 5
PHE.O—T. 0B ERZA + 25 » B+ pH >
LT TR » i ERER A » O BRIRE L B
ABERN S04 EALRERABRELER
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MR ATHE  HEES AN P K Ca:

—
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BRITHAREHREREIRRE o
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ERmgr g
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BZIHETEm » BREERER (pH4.35) =
B4 8.4mg BinZE pH6.0 258256 mg &5

v 2 26 pH (BN T - pH 8.0 lrEy

REARHEK » REERE RS « BRESREHLIZ
RARBET » 5 pH.0 Bk » BEA R
2% 8.24 umole C,H, » i pH4.35 (&R > 7
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Table 5 Average dry weight of noduies, nitrogenase activity, and

increments of nitrogen at verious soil pH levels

Soil pH value
4.35 5.00 6.00 7.00 8.00
Average dry weight of ) ]
nodules (mg.pot™1) ' 8.4 87 256 77 —
Ethylene production
(p mole C;H, - plant '+ hr'") — 8.05 8.24 5.51 _—
Nitrogen increment?
of soil {(mg.pot ) —79.5 193.5 148.0 —260.0 —320.0
Nitrogen uptake of -
seedling (mg.pot~1) 97.7 140.3 227.4 305.1 197.5
Total increment(
of nitrogen: (mg.pot-1) 18.2 333.8 375.4 45.0 —
(kg.ha D™ 7.0 128.4 144.4 17.3 —

(1)Nitrogen content of soil at harvest minus the N content before planting

() Nitrogen increased, (—) Nitrogen decreased.

(2)Nitrogen increment of soil plus seedling uptake .is the total increment.
(3)Estimated figure based on 2,500,000 kg.ha™! soil weight.

AARBRE GRS » RBEERREREAN
SREEH » BN FE Bt B EEE N K
A MTRERTFRAMALE s FAREERAERS
BILEPTEE 2 58 o #E (Andrew, 1978,
cited by Foy, 1984) Rl » FHHEM 4 HIET
NERT » H* BTRERNEE » HBPERL
HRER £ TR » BREFEIREZ K »
AARAEARER (pH4.35) ZiFHMAR » X
BECERRTELAG pH @RESE » RES
H* S RE 2 48 o A MR LB EpHAE » Al
BMn 2%E UECa zZS5eTHIAE
WERRERIFR » EEEHRELRKUA S

(Munn and France, 1981) o Duguma®iOkali
(1987) zHRBREREZR ST 2 A B R
hREZBEEREEARLE « FRARERAK
B EREEE » ZHAREHABHESBM » 35
BRELE pH [EREMAME pH 6.0ZREEH

BTR: » HE pH 8O RRAEFREER(FRLE

BIREYE  SEFrHBREOKEEH  RRRESE
REERFHEHEEFETE (PK.CaMgSFe,
Mn,B,Zn,Cu,Co,Mo,) Z#EHIE » MIRFEER
APEEN KM o '
© X% pHEFPEMNE (kg.ha V) » 3tpH6.0
BrigmN#£f pH4.35 (HRD 220{% o i pH6.0
Bz NEREFAEEA313 . 87kg RF R
LU R SHE R 15 NTS7,800TitE » 185
NT$3448.25% » RiH KHR (pH4.35 D Frighn
NEHEEEAANA 15.22kg REREE » T8E
NT$118.727 o &% pHETBKE & —RigInd 1%
N7 5 iR th B R I A BT in 2 N v R R i (k&2
NipgREEELER » URRE » HEFMENE
A LE pHESE X BETRER
i~ AR

4 B A 4 REE S8 (Leucaena diversifo~
lia K156) #EMAAKESAE pH E2EARE
RE BT RAKRE (HE pH4.35 5805
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B SRET  RERRESCBREARBETE
N:P:K:Ca:Mg: 5 z#l&HARI2.7:1.
0:5.5:6.0:1.4:2.0 » KEETARETFHRE
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Appendix 1: Nutrient concentration in the leave of 4-month old Levcaena

diversifolia at various wmoil pH levels

Soil N P K  Ca

pH value

4.35 (check) 3.690.61 0.17+0.06 1.64+-0.21 0.97+0.23 0.27+0.05 0.40+0.06 390111 110432 430+ 51

5.00
6.00
7.00
8.00

2.7720.32 0.19:0.04 1.63::0.34 1.032:0.15 0.22+0.01 0.54::0.08 120+ 16 10038 510+ 74
3.14::0.44 0.16:+0.06 1.20£0.12 1.19+0.15 0.22£0.01 0.47+0.09 60+ 8 80434 510--133
3.53:£0.33 0.16:£0.03 0.99+0.08 1.25+0.08 0.21::0.03 0.32+0.04 50+
4.78::0.41 0.19+0.02 1.61+0.20 1.78+0.17 0.16:-0.01 0.4420.08 50+

6 70x38 480+ 86
6 70::38 470+ 60

Data are average of 10 replicates.
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1) pH=1.35 (2)pH=5.0

R (1)~(2) | X3P Ha.35~5 0B ¥R ML T HY

Appendix figure (1) — (2): Development of seedling root of Leucaena diversifolia at
soit pH4.35-5.0

(3) pH=6..0 |  4)pH=7.0

REE(3I~(4) | AHE P HE.0~7 0B $MORARE BH
Appendix figure (3) — (4): Development of seedling root of Leucaena diversifolia at
' soil pH 6.0-7.0
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Appendix figure (5): Develop-
ment of seedling root of Leucaena
diversifolia at soil pH 8.0
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Appendix figure (6): Growth of seedlings of
Leucaena diversifolia at various soil pH levels
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