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Effects of Different Fertilization and Irrigation Rates on Plant Growth,
Nutrient Uptake, Yield and Fruit Quality of M D-2 Pineapple
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Abstract: A field experiment was conducted to investigate the effects of different fertilization and irrigation rates on
plant growth, nutrient uptake, yield and fruit quality of MD-2 pineapple. The goal was to deal with the seasonal drought
in the main producing areas of pineapple, and determine the appropriate rates of fertilization and irrigation for
high-yield and high-quality pineapple variety growth, which can increase the yield and efficiency. MD-2 pineapple was
subjected to a field plot experiment with eight treatments: (1) CK (no fertilization and no irrigation), (2) F;W, (no irri-
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gation with conventional fertilization), (3) F; W, (fertigation with 50%—-60% of field capacity), (4) F,W; (25% reduction
in fertilizer application with 50%—-60% of field capacity), (5) F;W, (50% reduction in fertilizer application with
50%—-60% of field capacity), (6) F\W, (fertigation with 30%—-40% of field capacity), (7) F,W, (the amount of fertilizer
was reduced by 25%, 30%—40% of field capacity), and (8) F;W, (the amount of fertilizer was reduced by 50%,
30%—40% of field capacity). The results showed that the total number of leaves, root, stem, leaf, stalk, fruit and plant
dry biomass accumulations, and plant N, P, K accumulations of MD-2 pineapple of F;W, treatment were significantly
higher than those of CK. Compared with F;W,, F\W, treatment significantly increased the plant height, stem height,
stem diameter, D leaf length, D leaf width, peduncle diameter, and stem, leaf, peduncle, fruit and plant dry biomass ac-
cumulations, and N and K accumulations of plant. The transverse diameter, vertical diameter, fruit weight and fruit
yield of MD-2 pineapple of F, W, treatment were significantly higher than those of CK and F;W,. And the fruit yield of
FiW; was 117.46% higher than CK and 99.40% higher than F;W,, while there was no difference between F;W,and
CK. The fertilizer contribution rate and agricultural efficiency of each fertigation treatment were significantly higher
than those of F{W,. The contents of vitamin C and titratable acid of F;W, were the highest, but the sugar-acid ratio was
the lowest. Under the same irrigation level, there were no significant differences in growth, dry biomass accumulation
and fruit quality of MD-2 pineapple among different fertilization levels. The yield of F\W, treatment was the highest,
which had no significant difference with that of F;W, treatment. The irrigation water productivity of F;W, treatment
was equivalent to that of all treatments with low irrigation level. Under the same fertilization level, the soluble sugar
content and sugar-acid ratio of treatments with high irrigation rate were significantly higher than those of treatments
with low irrigation rate. Considering the growth situation, yield and quality of MD-2 pineapple, irrigation water pro-
ductivity and fertilizer contribution rate, F;W; treatment was the optimal combination of fertilization and irrigation,
which was beneficial to realize high yield, quality and efficiency of MD-2 pineapple.

Keywords: MD-2 pineapple; fertilization and irrigation rates; nutrient uptake; yield; quality
DOI: 10.3969/j.issn.1000-2561.2023.08.013
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Tab. 1 MD-2 plant growth of different treatments
b3 B R 7] EN= eyl D ik D 58 SR B A HLEE
Treat Leaf number Plant Stem Stem diame- D leaf D leaf Peduncle Peduncle di-
-ment height/cm height/cm ter/cm length/cm width/cm length/cm ameter/cm
CK 33.33° 80.43¢ 24.90% 5.25% 72.50¢ 4.70 17.47° 2.21%
FiW, 41.00™ 115.20° 21.60° 4.93¢ 93.27° 4.43° 21.93 1.96°
F,W, 58.33% 142.30° 40.57° 7.39° 110.97* 5.57" 19.90% 3.03°
F,W, 52.67" 121.83% 38.93® 6.98° 96.00™ 5.87° 18.47" 2.79*
F;W, 51.00" 128.73% 33.73°%° 6.55" 99.50°° 5.67" 16.97° 2.95°
FIW, 60.67° 126.57" 37.17°%° 7.08* 98.30™ 5.70* 17.43% 2.87°
F,W, 51.33% 128.10™ 29.27°% 6.38% 106.43™ 5.37% 18.53% 2.65"
F;W, 48.33%* 131.70™ 31.70%¢ 6.50% 107.00™ 5.53% 19.83% 273"
P<0.05
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
*k2 AEKELETH&EZEGKTYRERS
Tab. 2 Plant dry biomass of MD-2 under different treatments g

AbFE Treatment #R Root 2% Stem M- Leaf AR Fruit stem AL Fruit FEkE Plant

CK 14.30° 56.32° 139.39° 8.15™ 127.31% 345.47°

FiW, 17.89" 43,08 201.14° 7.71° 109.65° 379.47%

F/W, 32.51% 173.71° 504.74° 15.39° 204.81° 931.17°

F,W, 44,56 145.59™ 400.36™ 12.76™° 156.65° 759.93%

F3W, 31.10%° 136.77™ 355.26™ 12.90° 202.90° 738.94

F/W, 30.62°"° 203.09* 559.62° 14.50" 135.37* 943.20°

F,W, 18.71% 112.30™ 386.43% 11.83%° 152.51% 681.78™°

F3W, 25.85 111.75"® 314.98% 12.93%¢ 158.19° 623.70™

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).



XI55 56 . ANRIIE AR FH R 40 2 1 3R 20 W MACRFAIE B ™ 4 i ST R, 1639

i
%8 1
& 35 oN
17}
8 B P ab
g 30 EK
5
E 25-
Q
Q
«
g 20
2 N
E 15} N bed
g 10 N \ N
< Al
B N TR wl
% o \ME=\E=\
F

W, FiW, EW, W, F,W, F,W, F;

g

2
JbFH Treatment

ARG RN AL PR 22 5 3 (P<0.05 ),
Different lowercase letters indicate significant difference among
different treatments (P<0.05).

B2 FEKEBLETHEEZSEKN, P, K ZERE
Fig. 2 Effect of different treatments on N, P, K nutrients
accumulations of MD-2 plant

LR A PR A bR NOR B B 35 v TR AL
KA B, Ul B S i, AL B R
mAfE AR N TR R

24 AEKIBLESEEE =8 MR ERF
A=®

Hie 3 W RIA L, mlE ek Ak 2 5 85 R
SCREAR . PR FUREDRT R T AR
PUBG A A P, L A Ak 0 IR 2 S R 3
Wi B AE 7K B A 0 K RT3 e O B R A
K, Buu= i, MR ECR A RE .
FEOFTR 5, (E T B S R SRS
LR KA B SR S AR . R R R E S
T CARK AL B, 1 B AR X 58 A2 7K 23 Bk 2 A
B ORISR B Al . P SPA R, REBEK A
PRI TR T RN . A K AR B A AL
TR RN A ROR 35 T W AU AL A B, i P
PR, IEACANITES, ISR RAR,
GEIRIR 2, FERAE P AR By E
25 AREKELEEEERIANEMR

HIZ 4 LI, i AE K A B A T Mt
MAEAEZR C S8 RH TR, m LR KA B

®3 AEKBLAEBTHEES~SHAREBHFIAZE
Tab. 3  Effect of different treatments on pineapple yield and fertilizer efficiency of MD-2

) S SR SRR s . S sp 2, 2t S
w | RIRE Trfl:t:;;lldi R i WEOKER S OERTE R AERR

Treatment ter/em ameter/om Fruit weight/g  Yield/(t-hm™?) IWP/(kg-m) FCR/% AE/(kg-kg™)
CK 11.60° 10.01° 825.83¢ 49.55¢
FiW, 11.45¢ 10.20% 900.68% 54.04¢ 8.31 475
F\W, 17.36" 11.70° 1795.80° 107.75° 8.38 54.01 61.59
F,W, 13.90% 11.13* 1263.52" 75.81°% 9.08 34.64 27.79
FsW, 14.73% 10.77%¢ 1422.98* 85.38% 18.06 41.96 37.91
F\W, 13.69% 11.10% 1306.43" 78.39% 22.20 36.79 30.51
F,W, 14.97% 10.83%¢ 1298.97% 77.94% 24.73 36.42 30.04
FsW, 13.50% 11.50° 1304.43" 78.27% 22.60 36.69 30.39

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

x4 AEKELETHEEERIRR
Tab. 4 Effect of different treatments on fruit quality of MD-2

QbFE Treatment AlEPERE Soluble sugar/%

Y E C Vel/(mg-kg ™)

Ay EWR Titratable acids/% W4/% Sugar/acid

CK 13.82° 453.26° 0.60° 23.13
FiW, 11.76 759.55° 0.82° 14.41
FiW, 12.07° 328.63° 0.49° 24.72
F,W, 12.47% 353.32% 0.58" 21.48
F;W, 12.63 388.01% 0.51° 24.98
F1W, 9.79° 369.66" 0.63° 15.63
F,W, 8.74° 340.58" 0.56" 15.63
F3W, 9.12° 416.86" 0.58" 15.63

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 5 Correlation of the indexes of MD-2

R o

g HE DU DU RHEE B g Eg gg
Index hPlgnt D leaf D.leaf Planvt dry N P K Trans- Vertical  Yield  Soluble Ve Titratable
eight length width weight di\;frrl:er diameter sugar acid
MR 06937 05547 0.6677  0.833"  0.838  0.844™ 0.830™ 0.676” 0.7017 0.752"" -0.397 -0.454" -0.349
PR 0.867" 0.607™ 0.714™ 0.660” 0.686" 0.694™ 0.698" 0.725" 0.777" -0.508" -0.349 -0.221
D M 0.573"  0.600" 0.548" 0.624™ 0.580" 0.697" 0.666" 0.740” -0.607" -0.397 -0.324
D M5 0.765" 0.638"  0.676"" 0.608" 0.582"" 0.6117 0.656" -0.319 -0.628" -0.558"
TR T B 0.966 0.8917 0.941™ 0.545™ 0.760" 0.724" -0.328 -0.579"" —0.469"
N 0.866™ 0.939™  0.507° 0.739"  0.697" -0.358 —0.555"" -0.391
P 0.882"  0.589™ 0.666 0.709” -0.364 —0.490" -0.442°
K 0.597" 0.825" 0.789™ -0.222 -0.550" -0.461"
IR 0.640" 0.863" —0.438" —0.603" -0.522"
RELYPE 0.901" -0.210 -0.605" —0.597"
i -0.321  -0.639" -0.651""
IR 0.243  0.110
Ve 0.797"

T FORBFEMG (P<0.05) , "FRARMEFEMR (P<0.01) .
Note: " indicates significant correlation (P<0.05), ™" indicates extremely significant correlation (P<0.01).
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