H g 4l K22 4R Journal of South China Agricultural University 2021, 42(2): 51-57 DOI: 10.7671/j.issn.1001-411X.202005018

TRILFE, XUERER, X5, 45, 48R0 7 ML (B AL Y &0 i e A B T AR P 0 (K520 (], AR ARk R 42541, 2021, 42(2): 51-57.
ZHANG Lidan, LIU Qinghu, LIU Fang, et al. Effects of phosphorus application rate in controlled release formula fertilizer on yield and phosphorus use
efficiency of banana in phosphorus-rich soil[J]. Journal of South China Agricultural University, 2021, 42(2): 51-57.

R GENSEEHENERLIREE~ER
BB F AR A RN

Ky, XRE, A F, APk, HAMK

(R RF FRIALFIE, A& 7N 510642)

. [H A 1R 3 Wi o0 R, it P Bl A F a0 B0 0 B B 0, A A R T 7 A b O P B B 7 e, T
TR e Tl BRI FH 2R A 00, sl s 2 B i 7 A PO T, B % 5 1l - 398 4 Tt Yl A SR AL R0 Mt o (O 92k LR I
o6 B K FE R, P 9 4 R T 77 FIES P Tl A 4L 87 7K ST %ot 5 BE 7= B 7= i B R AR R AN IR FH SR s . (5 SR 1A
Bray-P 4 158 mg-kg™' (& B3 £, [ 2% (N)200 g %' A4 (K,0) 400 g-#& ' HERIAKF R, 2Bk
(P,05) A 80 g #& ' I, (R F AL L B A4 A SR AUR oA A 2, (R BRSO R S i L A b B 2 17 5.3~31.1
ANE G s s B T A FH B 19 00, A R 7 S A0 R RLR F 2R 34 B SR B 5 PR no e 34, R BRI &N 80 gtk
I, B B A Y R I VLR P R R v, 20 Ik B 27.7 kg BRI 16.0%. (4516 JEE A 250k e i B e 3% |, it
Tl ] DA = 2 B P s A N &2 B A, S DU RETC 7 RE R (NS B (P,05) £ (K,0) FIAC LA 1.0:0.4:2.0, HHE
& (N)- B (P,05) 81 (K,0) HEFE AL E: 23514 2004 80 F1 400 g-#k ', Hrh HBEA 5 A 20%.

KURIA: WRICF B B E N A TR BHIRRI A R
FE 2S5 S668.1; S147.22 SRR A XERES: 1001-411X(2021)02-0051-07

Effects of phosphorus application rate in controlled release formula
fertilizer on yield and phosphorus use efficiency of
banana in phosphorus-rich soil
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Abstract: [Objective] To explore the necessity and importance of phosphorus fertilization in phosphorus-rich
soil, clarify the effects of phosphorus application rate in controlled release formula fertilizer on banana yield,
phosphorus accumulation and use efficiency of phosphorus fertilizer, and provide a theoretical basis for
determining fertilizer formula and rational application of phosphorus fertilizer in phosphorus-rich soil.
[ Method] The field experiment of phosphorus gradient was carried out to study the effects of phosphorus
application rate in the controlled release formula fertilizer on banana shooting and harvest time, yield,

phosphorus accumulation and phosphorus fertilizer use efficiency. [Result] In phosphorus-rich soil with Bray-
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P of 158 mg-kg ', the supply levels of nitrogen (200 g N per plant) and potassium (400 g K,O per plant) were

fixed. When the phosphorus application rate was 80 g P,Os per plant, the effect of promoting bud emerging and

harvest time of banana was most obvious, and the harvest rate at the same period increased by 5.3 to 31.1

percentage points than other treatments. The banana yield and phosphorus fertilizer use efficiency both increased

first and then decreased with the increase of the phosphorus application rate. When the phosphorus application

rate was 80 g P,Os per plant, the banana yield and apparent P recovery efficiency in the current season were the

highest reaching 27.7 kg-plant” and 16.0%, respectively. [ Conclusion] In phosphorus-rich soil, phosphorus

application can increase the banana yield and economic benefit. The ratio of nitrogen (N), phosphorus (P,05),

and potassium (K,O) in the controlled release formula fertilizer was recommended to be 1.0 : 0.4 © 2.0, and the

recommended fertilization application rates were 200 g N, 80 g P,O5 and 400 g K,O per banana plant, of which

controlled release N accounted for 20% of total nitrogen.
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Table 1 Fertilization time and application ratio of N, P, K fertilizer W%
A KB Growth stage N P,05 K,0
KT #I(9~11 1) Field seedling stage (9 — 11 leaves) 30 20 10
B IR AR B HA(16~18 A 1) Fast growth stage (16 — 18 leaves) 40 40 40
Za3E(24~26 7 1) Bud promotion stage (24 — 26 leaves) 20 30 40
LRI Young fruit stage 10 10 10
E e 0o,
a a a

gk SRR B =M b 30 % 3 5 A A < AL R -
il 5 1

T A 4D 2 O ) FHD 3R =t e XA ok W W G
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R4 F H,SO,—H,0, 1 &, 266 EE vl
s TIEA NN AR A A R 8.
TR B A 3 pH ¥ S 5 vk
5, ot 3 R A Bray v, B 0.025 mol' L™
) HC1+0.03 mol-L™" f'] NH,F 1E AR $2E5.
1.4 HIEZIT S

RIGHHE FH SPSS17.0 REG M AT AT G it 2
Mr, 2 B L BCE ) Duncan’s 725, 3% M2 B KF
4 0.05.
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PO — P6 indicate the phosphorus(P,0Os) application rates of 0, 25.6, 53.3,
80.0, 106.7, 133.3 and 160.0 g-plant™ respectively; In each figure, different
lowercase letters on the columns indicate significant differences (P<0.05,
Duncan’s method)
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Fig. 1 Effect of phosphorus fertilizer application rate on
banana shooting and harvest
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Table 2 Effect of phosphorus fertilizer application rate on banana yield and economic benefit
b BR i 5 AL /(g #R ) FeEY/ =5 FEP IR L/ % BRI FIEY/
No. of Phosphorus fertilizer (kg-Hk™) (kg-Hk™) Increasing Jt (Jt-hm™)
treatment application rate Yield Yield increment range Profit per plant Profit
PO 0 24.9+1.1b
Pl 25.6 25.0+0.8b 0.1 0.4 0.3 681.0
P2 533 25.7+0.4ab 0.8 32 29 5712.0
P3 80.0 27.7+0.5a 2.8 10.8 10.6 21262.5
P4 106.7 26.6+0.5ab 1.7 6.8 6.2 12 369.0
P5 1333 26.9+0.6ab 2.0 7.4 7.1 14 208.0
P6 160.0 22.2+0.6¢ 2.7 —-10.0 -11.7 —23386.5

1)i% 5 S4B A T 9847 R 3%, n=24, % 5| BB G 49 R B /) B F A T AL B R £ 5 2 % (P<0.05, Duncan’sik); 2)3% = ¥ =564
X = F-R3e8 K =25 3)A 1= = - ReA A, i BNRA 43.70 Tokg™', HBENRA 48.61 T kg, POsm A #45.42

kg K,OmAH5.67 kg, BEEEMN T A4 kg

1) Data in the yield column are means =+ standard errors, n=24; Different lowercase letters in the yield column indicate significant

differences (P<0.05, Duncan’s method). 2) Yield increment = yield in phosphorus application area — yield in phosphorus-free area.

3) Profit = Production value — Fertilizer cost; Fertilizer cost: Available nitrogen fertilizer 3.7 yuan-kg ', controlled release nitrogen

fertilizer 8.61 yuan-kg ', P,O5 5.42 yuan-kg ™', K,O 5.67 yuan-kg '; Average selling price of banana fruit is 4.0 yuan-kg ' in orchard

M 25.6 g- ¥k HEA 160.0 g Bk, RS R 2SN
S5 BEAG I F AR o A Ak BB P2 0E N —10.0%~
10.8%, HH P3 AbHE/KSF N A& B 7 s g, 1k 27.7
kg ¥k, BATEREAL ) PO ALFEIE P 11.2%, 8¢ P1 4k
I PE 10.8%, 5 P6 AbFEHY = 24.8%; 7E M AL &
9 160.0 g- PRI, AEAEANIE 7=, T A it A A ek
7= 10.8%. 54Nt FH i AR A AL EE PO AH LG, % b B R
DL P3 4b#, Rl P,Os &N 80.0 g-#k ' I3 /= & Al
FE e K, B ABTRATIE IR 21 262.5 Jt. 1 4 AL H
R H 80.0 gk I, 4 B R AN ARG e 2, 16
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Jiti SIS F P6 AL FE /KPR, FiE B AUE . L IRHT
FOLE RV, 75 F B 13 IR B A= B A5
an, AT FE B Y A SR BEAE, DL P,Os F &4 80.0
g NE, AR IR L PTG .
23 WHBEAEXHERRENE I

TEA BRI, Hh 525 28 B S Rk (1 B 2R
R AL 25 R (3R 3) R, B (P,05) i FH & AE 0~
160.0 g #k ' U A, Bl 25 W AE FH = (0 386 o, A5 £ 11)
SR, B, BREE, i RS OB bR R E A
IS AR IR . A AR ) SR ST, . BK
25 A i R A E RO A B S G 0 T
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Table 3 Effect of phosphorus fertilizer application rates on phosphorus accumulation in different organs of banana

AR =/ (g R

Tl ZFLE/(g-#%") Phosphorus accumulation

Nﬁfﬁ;em Phosphorus fertilizer L5z B R Bx e ok

application rate Fruit Bunch stalk Corm Pseado-stem Leaf Total plant
PO 0 5.7+0.4b 0.4+0.1cd 0.6£0.0e 4.3+0.2¢c 2.2+0.2b 13.3+0.6d
P1 25.6 6.2+0.1ab  0.4+0.0cd 0.6+£0.0de  5.0+0.labc  2.5+0.3b 14.6+0.1cd
P2 533 5.8+0.5b 0.5+0.0abc 0.8+0.1bc 6.4+0.5a 2.4+0.1b 15.9+0.8bc
P3 80.0 7.0+0.2a 0.6+0.1a 0.8+0.1cd  6.5+1.0a 4.140.4a 18.9+0.6a
P4 106.7 6.3+0.1ab  0.4+0.0bcd  0.840.0bc ~ 5.4+0.3abc  3.3+0.7ab  16.3+1.0bc
P5 133.3 5.8+0.1b 0.5+0.0ab 1.1£0.1a 6.2+0.2ab 3.7+0.2a 17.440.2ab
P6 160.0 5.8+0.2b 0.3+0.0d 0.9+0.1ab  4.7+0.5bc 2.6£0.1b 14.7+0.5¢d

V)& P 3035 4 T AR IR, n=3; FI 3 4486 69 R BN B F 8 & AL B 1) £+ 2 2 (P<0.05, Duncan’si%)

1)Data in the table are means + standard errors, n=3; Different lowercase letters in the same column indicate significant

differences (P<0.05, Duncan’s method)
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I o AT, W IR ROULR F 2R R
FH R 2 350 16 2 o A vt ) 8 1 68 0 22 20 389 = B AR
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WA FH 2 A & 4 s T 4.4~14.5 N E 5P
R RFEFR AR R LA RS T 2.2~6.2 fF
(P6 B Ah): B I8 O 2E 7 77 W) 55 538 JES FH 5 52 A7 AH O,
W8 & B A FH & 3G 0, Wl JE O A 77 0 T B, e DA
P1 Ab 3 5% AR A2 7= 0 e, N 938.2 kgkg e 25
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Table 4 Effect of phosphorus application rate on phosphorus use efficiency of banana

A PR G 5 BENCHI &/ (g #&™) BEIER WA /% BEERAFIRI R (kg'kg ) BEIRGRAE ™ 0/(kg kg ™)
No. of Phosphorus fertilizer Apparent P Agronomic P Partial factor

treatment application rate recovery efficiency use efficiency productivity of P

PO 0

P1 25.6 11.6+0.6ab 5.6+4.4¢ 938.1+4.4a

P2 53.3 10.9+3.4ab 15.3+1.5b 482.4+1.5b

P3 80.0 16.0+1.6a 34.8+1.8a 346.1£1.8¢

P4 106.7 6.5+2.1bc 15.5+0.4b 248.9+0.4d

P5 1333 7.0+0.3bc 14.9+0.7b 201.7+0.7¢

P6 160.0 1.5+0.7¢ —16.7+0.6d 138.9+0.6f

1) & P 438 A T3 R, n=3; F 9] 338 )6 09 R B/ B F8F R R AL B2 1) £ ¢ 2 % (P<0.05, Duncan’si%)

1)Data in the table are means + standard errors, n=3; Different lowercase letters in the same column indicate significant

differences (P<0.05, Duncan’s method)
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