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Effects of Nitrogen Fertilizer Postponing and Magnesium Fertilizer
Coupling on Growth, Yield and Quality of Pineapple
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Abstract: A field split plot experiment of pineapple was carried out from 2023 to 2024 to explore the effects of nitrogen
fertilizer postponing and magnesium fertilizer coupling on the growth and development, yield and quality of pineapple
and to provide practical reference for scientific fertilization management of pineapple. The main area was magnesium
application rate, namely MgO 0 kg/hm® (M), MgO 37.5 kg/hm” (M;) and MgO 75 kg/hm® (M,). The sub-area was con-
ventional nitrogen application treatment (N;) and nitrogen fertilizer postponing treatment (30% of nitrogen fertilizer in
slow growth period and flowering period was postponed to rapid growth period and fruit enlargement period, respec-
tively) (N,). The leaf number, leaf area index, chlorophyll content, dry matter accumulation, yield and quality indexes of
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pineapple were measured during the key growth period of pineapple. The results showed that compared with N;, N,
could significantly increase the contents of chlorophyll a and chlorophyll b in pineapple leaves at mature stage, and
increase the number of leaves and leaf area index of pineapple at red stage. Compared with Ny, the dry matter quality
and yield at maturity stage increased by 9.40% and 7.65%, respectively, and the vitamin C content and soluble sugar
content of fruit were also significantly higher than those of N; (P<0.05) while the difference in yield was not significant.
Similarly, compared with M, and M, treatments, M; treatment could significantly increase the contents of chlorophyll a,
chlorophyll b and carotenoids in leaves, and the leaf number and leaf area index of pineapple at the red stage of flower-
ing increased significantly, thereby improving the dry matter quality and yield at the mature stage, and the difference
was significant (P<0.05). The fruit dry matter distribution rate, soluble sugar content, soluble protein content, vitamin C
content and sugar-acid ratio under M, treatment were significantly higher than those under M, and M, treatments
(P<0.05). Interaction effect analysis revealed that N,M; treatment could increase the content of chlorophyll a, chloro-
phyll b and carotenoid in pineapple compared with other treatments, and then the number of leaves, leaf area index and
dry matter quality increased significantly. Yield increased significantly by 19.43%, 17.39%, 10.07% and 24.96% com-
pared with those of N,M, (P<0.05), N;M,, NyM; and N;M,, respectively, but not significantly different from that of
N,M,. The fruit shape index, vitamin C, soluble sugar, soluble protein content and sugar-acid ratio of pineapple fruit
treated with N,M,; were higher than those of other treatments, and there was a significant difference between N,M, and
Ni1M, (P<0.05). Correlation analysis showed that pineapple yield was significantly positively correlated with leaf num-
ber, leaf area index, dry matter accumulation, chlorophyll b content, vitamin C, soluble sugar and soluble protein. There
was a significant negative correlation with titratable acid content. N,M; treatment can significantly increase the number
of leaves, leaf area index and photosynthetic pigment content of pineapple plants, increase fruit dry matter distribution,
thereby increasing pineapple yield and effectively improving fruit quality. Therefore, NoM; could be recommended as
the best model for fertilization management of pineapple in tropical regions.
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Fig. 1 Monthly average temperature and monthly
cumulative rainfall during growth period of pineapple
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Fig. 2 Dynamic change of leaf number and leaf area index under coupling treatment of nitrogen
fertilizer postponing and magnesium fertilizer
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The error bar represents standard error SD of the average.
B3 REEBSHERMETEEMAMER a. b MEXAT NRSEHITTH
Fig. 3 Dynamic changes of chlorophyll a, chlorophyll b and carotenoid content in pineapple leaves under
coupling treatment of nitrogen fertilizer postponing and magnesium fertilizer
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Fig. 4 Dynamic changes of dry matter accumulation of
pineapple under coupling treatment of nitrogen fertilizer
postponing and magnesium fertilizer

71.5%, %3 @ FHAALHE (P<0.05) o Pk K
B, NoMy AR BEAY M R e B R R T
NiM, Fll NoMo b B (P<0.05) 5 TiiifEEELZI30]
KARENE | KT YRR LR A RS, R



2660

O AE B F R

% 46 &

SRR, NoM b B i B T4 5 43 B SR A1
H 64.18%, WEMLT NM, ZbFE (P<0.05) ;5 i
NoM, ARG SRSE T B Bl R, o 9.54%,
WBEET NMy. N\My . NoMy . NoM, 4k #
(P<0.05) ; [AIAE, NoM, &b 3R e 25 4 ot 43 i
KW, BEET NiM, . N;M, 43 ( P<0.05 ) .
FERCGAIST, NyM, A B SRS 5 40 i SR A e

H 23.03%, BERT NoM A3 (P<0.05) ,
Sl FRI 2% 5 3 5 NoMo AR BREORE TR
BRI, N 59.36%, BERT oM. NiM,
1N M, ZbH (P<0.05) ; N\M,;. N,M, &ZbFH ()25
FH) BB RN 16.55% . 16.41%, BB EH
F NoMo AbE ( P<0.05) 5 N,M, AbH i S5 4 F i
SRR T W)Y B 3 R T NoM, AR P<0.05 ).

S K SRS HEAEIRLT I
Bz Oni sl S — EE A
%]00——1— —f— —_— —_ §IOO-+ o O R BaE [ §]00-—1— e pEe R R e
g Ll a a b a . b K= | a a a a a k= i a a a a a a
5580 [; [+ﬁ.§80++++—*—+ﬁ.§80++++++
e = ) = =
RE 60 RE 60 RE 60
Hgg_. HE(Q H'E(Q
53 40 - 2 a 55 40_3 a a a a §5 40+ . a a a a a
w2 e e SRR =
g 20t g 20+ g 20
o o z
8 o 8 8 o

NM, N,M, NM,N,M, NoM, N, M,

NM, NM, N,M;N,M, NoM, NoM,

NM, NM, N,M,N,M, NoM, NoM,

JbFE Treatment SbFE Treatment LbFH Treatment
PN ] gt

g 100 = = T Y RS L 100 =5 = = =N OEN OOEH

ESO%E:‘”:‘%"%@E:%S‘E E >9\Tb T\b\m:%i
mE Ol L B e e ] oRE gE Vs ] e e e e R
@g 60 | e /\hg 60 _E a ab LL a b | [ 2K
\'E( ) — u_l_)%_ E( g = = [ D_I_H..
Vg 40, .1, Ry 40
* g B ? ® b ® 3 ab b ab a ab | | ab

g 20 g 201

o 2

[a)] 0 o] 0

N:M, N\M; N\M, NoM, NoM; NoM,
AbF Treatment

N:M, N\M; N\ M, NoM, NoM; NoM,
AbFE Treatment

ARNE FREFRE T AR E AL Z 2R R (P<0.05), RELFRIRHERE.,
Different lowercase letters indicate significant difference between different treatments of pineapple organs (P<0.05),
error bar represents standard error SD) of the average.

B 5 RIBE®SHRIEREX T4 55 BRI

Fig. 5 Effects of postponing nitrogen fertilizer and magnesium fertilizer coupling on dry matter distribution
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Fig. 6 Effects of postponing nitrogen fertilizer and
magnesium fertilizer coupling on pineapple yield
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Tab. 2 Effects of nitrogen fertilizer postponing and magnesium fertilizer coupling on fruit quality of pineapple
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N.M, 1.2940.05"  417.33+21.31% 0.31+0.02° 12.91+0.57% 41.83+3.00° 4.48+0.36° 15.05+0.31°
NoM, 1.35+0.07° 428.67+11.81° 0.28+0.02%  14.3240.33° 51.75+3.00° 5.2240.44% 15.95+0.93%
NoM, 1.34+0.09®  388.33+23.80° 0.29+0.00°  13.67+0.90"  47.46+3.12%°  4.89+0.44° 15.80+1.04°
F(N) ns *k ns * ns ns ns
F(M) ns ns *k * *k * ns
F(N X M) ns ns * ns ns ns ns

TE: BRFRELbRMER . FFEERA /NG 5 R R LA 22 53 B3 (P<0.05), ns FRZEFALFE (P>0.05), *FRZEH

B (P<0.05); **FTRERWEF (P<0.01),

Note: The data represent the Mean+SD. Different lowercase letters after the same column of data indicate significant difference (P<0.05),
ns indicates no significant (P>0.05), * indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01).
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* indicates significant correlation (P<0.05), ** indicates extremely significant correlation (P<0.01).
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Fig. 7 Correlation analysis of pineapple plant, yield and fruit quality indexes under nitrogen fertilizer
postponing and magnesium fertilizer coupling treatment
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