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Effects of proportioning fertilization on early growth and
leaf nutrients of teak
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Abstract: [Objective) This study investigated the effects of different fertilizer ratios on growth, leaf
nutrients and chlorophyll content of young teak trees to provide references for determining appropriate fer-
tilization program. [Method] Five fertilizer treatments of 0. 25 kg/plant NPK compound fertilizer + 0. 25
kg/plant calcium-magnesium phosphate (T1),0. 25 kg/plant calcium-magnesium phosphate+2. 50 kg/plant
organic fertilizer (T2),0. 25 kg/plant NPK compound fertilizer + 0. 25 kg/plant magnesium oxide+ 10. 00
g/plant boron fertilizer (T3),0. 25 kg/plant NPK compound fertilizer (T4) and 0. 25 kg/plant NPK com-
pound fertilizer + 1. 50 kg/plant calcium-magnesium-phosphorus fertilizer (T5) were configured with no

fertilizer treatment as control (CK). The changes of growth, leaf nutrients and chlorophyll content of
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young teak trees in different treatments were analyzed.and the effects of different fertilization treatments
were comprehensively evaluated by the affiliation function method. [Result] O Compared with CK, differ-
ent fertilization treatments increased the average increment of teak height, diameter at breast height and
wood volume,among which T5 treatment was the best and increased average increment of teak height, di-
ameter at breast height and wood volume by 44. 81%,82. 02% and 108. 72% , respectively. @ Compared
with CK,there was no significant change in total N,total K and exchangeable Ca content of teak leaves in
different treatments,while total P and exchangeable Mg contents in leaves were significantly increased and
leaf N/P was significantly decreased. @ Compared with CK, different treatments increased chlorophyll a,
chlorophyll b and total chlorophyll contents of teak leaves while decreased chlorophyll a/b value, among
which chlorophyll a and total chlorophyll contents of T5 were significant different from CK. @ The subor-
dinate function method showed that the fertilizer effects of the five fertilizer ratios were in the descending
order of T5>T3>T2>T1>T4. [Conclusion] All the test fertilization combinations could promote the
growth and leaf nutrients of teak trees and the best was 0. 25 kg/plant NPK compound fertilizer +1. 5

kg/plant calcium-magnesium-phosphorus fertilizer.

Key words: teak ; proportional fertilization;nutrient accumulation;chlorophyll synthesis
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Table 1 Fertilizer dosage for different treatments

g ABHREAIE/ (kg bk D BRI/ e BED UL/ RALBEE Ce e B D g
- Nitrogen, phosphorus and Calcium magnesium (kg D Magnesium oxide /e
Treatment . . . . .- . Boric fertilizer

potassium compound fertilizer phosphate fertilizer Organic fertilizer fertilizer

CK 0 0 0 0 0

T1 0. 25 0. 25 0 0 0

T2 0 0. 25 2.50 0 0

T3 0.25 0 0 0. 25 10. 00

T4 0. 25 0 0 0 0

T5 0.25 1.50 0 0 0

F2 HMEAARGEMAERNERBR
Table 2 Growth of teak before different fertilization treatments
N %/ . -3 3 N i . -3 3

i$:] H 85 /m Wt/ em B/ (X1077) m e K2 /m fig 4 /em MBL/(X107") m
Treatment Heich Diameter at Volume of Treatment Heigh Diameter at Volume of

¢ g breast height timber ‘ & breast height timber

CK 3.0040.12 3.8740.11 2.2440.38 T3 3.1040. 10 3.86+0.13 2.25+0.21

T1 3.1040.12 3.89+0.19 2.29%+0.29 T4 3.1040.03 3.8740.19 2.22+0.25

T2 3.20+0.18 3.924+0. 33 2.4940.55 TS 3.004+0.13 3.884+0.15 2.12+0. 20
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Fig. 1 Effects of proportional fertilization on growth of young teak trees
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Fig. 2 Effect of proportional fertilization on nutrient contents of teak leaves
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Table 3 Changes in chlorophyll content of teak leaves by rationed fertilization
b7 M4 E a T/ (mgeg D M4 E bR/ (mgeg D MG ESE/(mgg D 4k E a/b
Treatment Chlorophyll a content Chlorophyll b content Total chlorophyll content Chlorophyll a/b
CK 2.36%0.05 b 0.892£0.07 a 3.28%0.12 b 2.7040.20 a
T1 2.38%+0.11b 1.11%0.20 a 3.46+0.30 ab 2.2740.24 be
T2 2.37+0.16 b 1.1440.24 a 3.51+0.35 ab 2.1540. 40 be
T3 2.474+0.13 ab 1.1940.09 a 3.66+0.22 ab 2.0840.05 ¢
T4 2.37£0.09 b 1.00£0.17 a 3.37+0.26 ab 2.5340.13 ab
T5 2.66+0.10 a 1.1740.07 a 3.82+0.14 a 2.3340.09 abc
F #5 F text * ns * ns

W AVEHE 5 AR A RN G 528 26 7R R [ b B ) 22 57 35 (P <C0. 05), * A BHEFM (P<<0.05), * * ZRAWEH

0.01) .ns TR M A E3 (P>>0.05),

B (P <<

Note: Different lowercase letters indicate significant differences between treatments (P<C0. 05). * indicates significant effect (P<C0.05),

* % indicates highly significant effect (P<C0.01),and ns indicates insignificant effect (P>>0.05).

F 4 ATE)EC b v AR Ak 3B Xt 4 UK A K B I 3R Y £ AR AR

Table 4 Comprehensive evaluation on effect of fertilizer application with different ratios

)@ K BUE Affiliation function value

fi] 4% 10 = 04 [ £ =N 2% M 23 M %%?Fmﬁ
R gy RN BHRRER L an spam sxaw SR R conhensive  #F
Treatment  Tree high Chest Total Total N Total P Total K Camit Mg o it evaluation Rank
. diameter chlorophyll ECa EMg alues
increments . content content content values
increments content content content
CK 0.00 0.00 0.00 0.25 0.00 0. 00 0.00 0.43 0.09 6
T1 0.48 0.68 0.32 0.54 0. 60 0.74 0.52 1.00 0.61 4
T2 0.60 0.69 0.43 0.74 0.62 0.72 0.57 0.70 0.63 3
T3 0.71 0.70 0.69 0.50 0.70 0.95 1.00 0.00 0.66 2
T4 0.56 0.62 0.17 0.00 0.47 0.59 0.38 0. 80 0.45 5
T5 1.00 1.00 1.00 1.00 1.00 1. 00 0.89 0.19 0.89 1
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