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Table 1 The fertilization scheme of different

N, P and K ratio g B
Qb3 Treatment N P,0s K,0
CK 0 0 0
Ngo 80 0 0
Ngo Py 80 20 0
Ngo Kyo 80 0 40
Py Ky 0 20 40
Ngo P20 Kyo 80 20 40
Neo P20 Keo 60 20 60
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Table 2 Effects of different ratio of N, P and K fertilizers
on plant height growth of Moringa oleifera

Kb 3R k= Plant height/cm
Treatment 0 d 30 d 60 d 90 d
CK 120 202.6 +6.15ab 236.5 +13.91ab 273.9 +£17.70ab
Ngo 120 207.6 +3.21lab 248.1+10.38a 288.7 +17.10a
NgoPao 120 203.0 +12.96ab 235.4 +11.09ab 261.7 +11.36abc
NgoKyo 120 193.7 +7.80b 221.4 +7.42h  250.2 +7.76bc
P, Ky 120 203.9 +16.59ab 234.2 +15.99ab 248.0 +18.02bc
NgoPyoKyp 120 192.8 £3.61b  216.4 £1.69b  242.3 +2.35¢
NgoPrKgy 120 215.7 £12.02a 251.1 +23.00a 282.2 +23.6la

TE R R SR NG F B 38 A [ A B E] 22 5 B2 (P <
0.05), F ],

Notes: Different small letters in the same column indicated signifi-
cant in different treatments (P <0.05) , the same below.
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Table 3 Effects of different ratio of N, P and K fertilizers on the ground diameter and the crown width

growth of Moringa oleifera

gtk #1428 Ground diameter /mm S Crown width /ecm

Treatment 0d 30d 60 d 90 d 0d 30 d 60 d 90 d

CK 52.96 £3.66a  74.26 +2.89a 75.46 +2.20a 79.42 +£2.47a 0 40.7 £3.07ab  41.7 £2.89ab  46.5 +£2.25ab
Ngo 53.79 £5.48a  72.90 £5.57a 76.02 +5.81a 77.38 £6.49a 0 41.9 +£3.43a 44.4 +£3.55a 48.5 +£2.25a
Ngo Py 51.31 £6.25a  70.85 +£10.27ab 72.48 +10.37ab 76.37 +£10.04a 0 36.4 +1.11abc 40.8 +1.77ab  45.4 +1.10ab
NgoKyo 46.68 +1.43a  64.96 £1.21ab  67.25+2.24ab 69.63 +1.07ab 0 36.7 +4.30abc  38.7 +4.24ab  43.4 +3.26bc
Py Ky 48.35 +3.53a  66.08 +£3.56ab 67.66 £2.42ab  69.57 +2.71ab 0 33.2 +3. l4c¢ 36.2 +3.25b 38.9 +2.13¢
NgoPyKyy 46.97 +4.43a  60.84 +5.74b 64.36 £5.59b 65.04 £5.48h 0 33.4 +0.61c¢ 36.9 £0.65b 40.5 £0.17¢
NeoPoKgy 51.29 £5.67a  71.26 +4.31ab  75.39 +5.11a 76.43 +4.39a 0 34.7 £4.56bc 38.5+6.50ab  43.1 +4.15bc

T« AL 24 R AR W T A A BIORABOE B A I 6

Notes: The Moringa oleifera on the day of fertilization just grew new leaves soon, so did not do the crown width measurements.
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Fig.1 Comparison of fresh leaf biomass of Moringa oleifera
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Fig.2 Comparison of leaves of Moringa oleifera total nitrogen and total phosphorus content
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Fig.3 Comparison of leaves of Moringa oleifera total potassium and total chlorophyll content
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Effects of Nitrogen, Phosphorus and Potassium Ratio Fertilization on
Growth and Leaf Nutrient Absorption of Moringa oleifera

ZHANG Min'? | YANG Hao-yu'"*, BAO li'? | WANG Tai'?, ZHANG Nai-ming’
(1. College of Resources and Environment Science, Yunnan Agricultural University, Kunming 650201, Yunnan, China;

2. Yunnan Engineering Laboratory of Soil Fertility and Pollution Remediation, Kunming 650201, Yunnan, China)

Abstract. [ Objective | To determine the nutrient requirement and leaf nutrient uptake of Moringa oleifera.
[ Method ] Field experiment was carried out, and seven treatments, i.e. Ng, NgoPr, NeoKio, PaoKio, NeoPoo
Ky, NgoPsKg and no fertilization (CK) were set up to analyze and confirm the effects of the different nitrogen,
phosphorus and potassium ratio on growth and leaf nutrient absorption of M. oleifera. | Result] Under different
ratio of nitrogen, phosphorus and potash fertilizer treatments, M. oleifera grew quickly at the beginning and then
grew slowly. The highest value of plant height, crown width and fresh leaf biomass and the second highest value
of ground diameter appeared in Ng,. The plant height and ground diameter increment under N, P, K, treatment,
and fresh leaf biomass under Ny K,, treatment were second only to Ny, treatment. Different nitrogen, phosphorus
and potassium ratio fertilization promoted the accumulation of total nitrogen and total phosphorus in M. oleifera
leaves, but reduced the total potassium content. Except for Ng,, the chlorophyll content in leaves under other
treatments were lower than that of the CK, and the chlorophyll content of high-nitrogen treatments were higher
than that of P, K,, and N P, K¢, , and the chlorophyll content under Ny P,, treatment was higher than that under
Ngo K,, treatment. [ Conclusion | The impact of nutrient elements on the growth of M. oleifera follows the order of
N >K > P, the impact on chlorophyll content in M. oleifera leaves follows the order of N > P > K, and the nutri-
ent element content in M. oleifera leaves follows the order of N > K > P. According to the results of the main
growth indicators of M. oleifera and the nutrient absorption of leaves, the optimal fertilization ratio is the combi-
nation of Ng,, and the fertilization treatment is suitable for M. oleifera in young and fast-growing stages.

Keywords: Moringa oleifera ; proportioning fertilization ; nutrient absorption; growth
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