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Table 1. Compositions of treatment solutions (ml/1)

solution composition

Treatmeni KNQO: Ca(NQO;): NHCl

MgS0, KH:PO, (36.5g/1)

Fe-EDTA** micro- *+*

nutrient KCL CaClL

1007 NOs-N* 5 5 0 2

802 NO.-N
© 202 NH,-N 4 4 3 2

. 509 NO:-N
. B0% NH-N 2.5 2.5 7.5 2

© 20% NO;-N
80% NH-N 1 1 12 2

100% NH,-N — — 15 2

1 1 1 2
1 1 1 11
1 1 1 25 2.5

1 1 1 4 4
1 1 1 5 5

* Modified Hoagland and Arnon (1938) Solution.
** In the original Hoagland and Arnon (1938) solition, Fe ion is supplied with 0.5% Ferric

tarirate solution.
#¢2 Micronutrients,

H3BOQ; 2.86 (g/b
MnCl;»4H:0 1.81
ZnS0,.7H:0 0.22
CuS0;.5H,0 0.08
HaMo0y-H:0 (85% MoOs) 0.02
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Table 2. Growth of Leucaena seedlings under different proportions of NH&+N and

NO:-N after 3 month treatment.

Treatment diameter at
NOQO;-N/NH:,-N height ground level top weight root weight total weight T/R ratie
(%) {cm) (cm) (g/seedling) (g/seedling) (g/seedling)
100:0 108.4 ¢+ 1.0 a 16.90 b 945 b 26.35 b 1.85 ab
(3.8)* (0.1) (2.98) (2.45) (4.67) (.42)
80:20 124.2 4 1.1 b 22.02 ¢ 16.17 b 32.18 b 223 b
(7.3) €0.1) (3.67) (2.15) (4.98) (.53)
50:50 4.8 c 1.1 b 17.36 b 9,68 b 26.44 b 1.82 ab
(7.2) 0.1 (5.02) (1.30) (7.42) {.37)
20:80 74.6 b 0.9 a 11.48 a 6.72 a 18.20 a 1.77 ab
4.7 0.1 (2.58) (1.77) (4.04) {.41)
0:100 61.2 a 0.9 a 6.7 a 5.39 a 12,18 a 1.77 a
(8.9) (0.1) (1.26) (1.32) (2.29) (.27)

® data in parenthesis is the standard deviation.

* means with the same letter are not significantly different from each other.
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Figure 1. Seedling growth in the treatment of different proportions

of NO;-N and NH.-N in cu.lture solutions during 3 months,



HERMBERTH/NABem » TR EREE(80/20
) 72 EANSERTHE 0cm » BiEE (
100/0 % 50/50) 7tk 2 {8 H AL BT HRE30
cmEA (E1) o

EEARTRBE R EENO,-N/NH,-N& pH
fERYRE

8 A% 9 A TR A RPIE SR AR
Bz ERKEER NOy-N fyEsi > Tig 98
~99% R, NO&-N+NO-N %% » 764
2R NHe-N RS EgR » T35 96~97 %R
{BsREL NH-N F#E - Hi o BMERTRAER (
nitrification) Exm{LfEA (denitrification)
s RBRIERE /N (R3) 5 mEWRDRE NH-N
T NOs-N fusEhRA » Bkl B b
NO;N+-NO:-N/NH.-Ny AR pH{EfaEEE

-— 5 —

B EAERR R GE E AETR A5
%o fg NO;-N/NH,-N 5 100/0 % 0/100
B BRI » BRAS NOKN &
NH,-N o {5#& NO,-N/NH,-N£& 50/50% 20/80
B+ NO»N B#HARMELAKR NH-N -
EEMEBE D REE (NOF-N+NO,-N)/
NH,-N (SRRl » M
80/208R T » NH-N BB HA » RUAR
NO,-N» il —HmAY R RHHITEE (NOy-N+
NO;-N)/NHN Hagi R il
% (#3) o |
B9 AT @B DL, PHEME -

NO,-N/NH,-N g 20/80% 0/100 gy R
; pHIEEEMARREL 6.824KE 3.7~3.4
fk » S0/50RySE » IR 3.9~4.0%4 » T

Table 3. pH and (NO:-N4+NO»-N)/NHe-N ratio medium solution extraction
in two days after nutrient solution addition (3 replications).

Solution Treatment NOz-N+NO,-N NH:-N NOs:-N4+NO--N
extraction NO;-N/NH-N pH (meg/1) (meq/i) NH,-N
first 106/0 — 35.57 0.47 70
(in Aug.) (48.7-23.0)* (0.40-0.32)* (69.9-73.0)*
‘ 80/20 —_ 38.60 1.25 25.70
(11.3-52.0) (0.84-1.52) (13.5-34.6)
50/50 — 9.23 23.40 0.39
( 7.7-11.2) (19.4-25.9) (0.3-0.45)
20/80 — 2.84 35.20 0.07
( 1.9-2.84) (30.6-32.3) (0.06-0.08)
0/100 — 0.66 21.90 0.03
. (0.44-0.82) (20.9-23.5) (0.02-0.04)
second . 100/0 7.22-7.32 25.60 0.41 64.60
(in Sep.) (6,727 (12.5-42.8) (0.32-0.47> (26.6-99.28)
80/20 7+03-7.10 16.30 0.70 27.80
[6.81] { 9.7-20.0) (0.40-0.90) (10.8-43.8)
50/50 3.85-4.00 2.80 7.80 Q.42 ’
(6.793 ¢ 0.2-4.10) (6.70-10.3> (0.09-0.61)
20/80 3.25-3.70 0.90 10.90 0.09
[6.84) ( 0.6-1.11) (4.50-14.4) {0.06-0.12)
0/100 3.35-3.65 0.32 7.60 0.04
16.88) (0.31-0.33) (6.40-9.20) (0.03-0.05)

- not determined.
* data in parentheses is the range.
** goriginal pH value of nutrient solutions.
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Growth Response of Leucaena leucocephala
(Salvardo type) Seedlings to Nitrate and
Ammonium Nitrogen Sources in Sand Culture

Fu-Wen Horng ' Fun-Hsi Kﬁng Shu-Lin Chang |

~ ABSTRACT

In a sand culture, 5 kinds of mineral nutrient solution of modified Hoagland
and Arnon (1938) with different NO:-N/NH;-N ratios (100/0, 80/20, 50/50, 20/80,
0/100) were applied te 2-month-old seedlings of Lewucaena leucocephala, Salvado

type for 3 months. One seedling in a pot was a treatment subject and each
treatment was randomized in each of 5 blocks, with total 26 seedlings in this

experiment.

ANOVA analysis of the height, diameter at the ground, and aboveground,
belowground and total seedling biomass at the end of treatment period, Showed
that the seedling growth in the treatment of NO:-N/NH,-N ratio being 80/20 was
best, that in NO.-N/NH,-N ratio being 100/0 and 50/50 was medium, and that in
NO;-N/NH,:-N being 20/80 and 0/100 was bad. The bad growth was mainly due to
the rapid acidification by high NH,-N uptake of seedlings supplied with the
culture solution of high NH,-N proportion of N source.

Because N,-fixation in nodules and 'possibly high NH-N content in low pH
soils with low nitrification, rhizosphere of host plant would be acidified in the
field as demonstated in this experiment. As a consequence, the growth of Leucaena
would be further retarded by functional damage of root, which was caused by soil
acidity and/or Al toxicity. In the soils of high nitrification, the production of H*
during nitrification may also.acidify the éoils, in the long run the decrease of
Leucaena growth is expected. The potential effect of these phenomena should
be estimated and monitored in the field, and counter action should be taken into

consideration in the management of Leucaena plantations,



