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pai 3 pe?? o K MmIEE R 1975~76 4 > 4L B R Jdo KPR AT Z Bk R %ﬁ%}_‘%
BT AEASEIEASRET (B 1IEASREREAS 60 % E) > Bk
fe & A48 A Redt (11:5.5:22) 1.5~3.0 kg 2 f » & E it SEE E A E X I oM 38 vz
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Ry ik

TEGHREEMN AR AEEFEATA (F R ) B3 #HE
KPRZER > LIEAE L~ T - REpArZ LEM Tk 3- HRAFELFEAL
# ( Musa cavendishii Lambert. cv. “Giant Cavendish”) » % — 2 (1976) A5 A 11~12
BUMEFEM £ = (1977) W5 A 13 B EBRBRFMREE > f2hR T
A 25 BREBIEARE > BRIMBRFREEHNENRY > HBLURLEREEE -

RERIE | R RE > A REAZERAS 4R (11:5522) FE%
WEERIEEH3.0525:20; 1.5kgmERE » RREHSFHAF Fs Fys Fye 56l
I ik BB RE LR A PR e B 2 AR ek ke A R B o BRI B
E (RKAL) PELEATRERRZKEOON (FEATAREFTZILELRS
BFR) GO i e B REA—AEBHBE (RIEAH L) LXK
DIRERARBAE 45 %% 0 BATHER - LIEK S AR FERKXLELKS
3+ (Kett, J-3, Soil moisture meter ) & +3E K57k 513+ (Soil tensiometer ) &4 x 7 47
K 3t (Infra-red moisture meter ) » BB —R > UH| T EBHETE o

B kst H &%kt (Splitplotdesing) » A £3XE » ekt 88 4 3]3:XE > 4
T BNE 21 4k (ATHREES 2.1 X 2.4 AR ) S iRk 4T > #4900 #k > 0.5 A HE -

FEEIRE P GIELEKRS > HBEHRS B EH 30 cm RER - EFH - HAR
FH-FREH EAE o

SHEB AP _FEEMRE EZERXIN P KESEZRAMATAF =
FRXEG LB SN IFEpHE ~ AT 0 AR - RIRMEAF ~ RIS o o
M iEdmk 1o

&1 EBERFER MR
Table 1: Methods of soil and leaf analysis.

K SR B LIRS
Material Item of analysis Method of analysis
PH & I EARIA
pH Value Glass electrode method
AL E Walkeley & Black 7%
Organic metter Walkeley & Black method
soil b QX5 Brey K % —i%
Available P Brey’s Il method
R EF KM 5 Fedk ik
Exchangeable K Flame photometry
R AR 45 EDTA & & 7%
Exchangeable Ca EDTA titration method
nitrogen Nesseler’s method method
leaf Hh SRLAABE IL &0k
phosphorus Vanadate-molybdate method
s KM 5 Fedk ik
potassium Flame photometry
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SEREAH

— AR FHRIERHRLE RS Z L

R Z P BEAEREZ $ bk 2- ERATRTHRE RG22 LRI
ook 3o bk 3T bR E B 2 L3E ~ RERATH pH 542 0 B iREE M £3E o
BREATZ LIERE S > — &M ET R P SERG BANYFTHENS  Hible s TR
BB HAH AR 2 348ppmo HEEM T REFREZ(ER K 4 E 4 156~176
ppm AT 0 Bp 24200 BAZ NS RAAZE S 150 ppm) 0 454 BN ARG 0 Bk
IERGXANGE BAREEREEAZEE I CKLILE - AEBEHFZ R
Btk o XERRAZGIL AmigERE (L) #—RERE (L) BEAZRAREZM
oo P pHE » wiaERE » 5574 PEM > m— LRG> 551410k
BB BT i mBEBRARSPH IR > m—MREBRE > B A LIEREbx A8
oo KM EBARBKEIEN > — ke (F,) pHa&S > mEwe& (F) pH
BK ATl A BRI MY HHARE—REBRELAHE ARELEL
RERE > —RRRRATY > L& RIEMEEAE £ R - FMS 8 T4
S8 ARBRATRARATIRS > MAEBRENM L ELAEE LGSR BE
BAAE > SbTAE B UL T X MM BB R A LB S A - Xk REM £ E0
BFAL 7 38 o 3B I PEAP 2 A H - RIRMA5SE 0 BIARERE C E—REEE (1)
WRXERAT C BRSAEZE > RwiEHRE (L) AIAM 2 > b B ERAKP
ERE S RS EASEE o pHIRS - XREHES45EXSHIK > 78 pH A 248
B o
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& 2. AEEA R (1976-78) Z /5 BT
Table 2: Climatic data during the experiment in 1976/78

az | BECC) | mme az | BECC) mrmE

£ | A Pori . F | A . .
Year |Month er1.od Temperatqre Rainfall Year IMonth Perlhod Temperatqre Rainfall
ending | Max. | Min. | (mm) ending | Max. | Min. | (mm)
10 56.8 10 10.2
May | 20 0.0 May | 20 200.6
31 30.2 | 22.5 | 297.2 31 | 325 | 22.5 |345.1
10 32.5 10 760.3
June | 20 20.0 June | 20 252.9
30 | 31.1 | 23.5 | 207.1 30 | 314|235 (417.9
10 715.7 10 31.1
July | 20 1.3 July | 20 20.3
31 30.7 | 23.9 | 101.7 31 | 329 | 245 | 644.6
10 306.9 10 64.7
Aug. | 20 16.9 Aug. | 20 92.3
31 31.1 | 23.1 88.2 31 | 319 |24.0 |317.9
e 10 43.0 s 10 66.1
Sep. | 20 10.2 Sep. | 20 61.5
30 | 31.1 | 22.7 | 58.5 30 | 32.6 | 23.6 | 137.3
10 14.2 10 13.7

Oct. | 20 0.0 Oct. | 20 0.0
31 30.8 | 214 1.2 31 | 319 | 21.0 | 15.7

10 0.0 10 3.0
Nov. | 20 0.0 Nov. | 20 17.8
30 | 27.1 | 16.5 0.0 30 | 275 |17.1 | 204

10 0.0 10 0.0

Dec. | 20 0.0 Dec. | 20 0.0
31 26.6 | 14.6 0.4 31 | 280|150 14

10 0.0 10 4.9

Jan. 20 0.0 Jan. | 20 1.3
31 247 | 134 6.7 31 249 127 | 5.3

10 0.0 10 0.9
Feb. | 20 0.0 Feb. | 20 15.7
28 [ 249 | 12.1 0.0 28 | 252 1138 | 04
s 10 0.0 B 10 29.3
Mar. | 20 0.0 Mar. | 20 04
31 28.7 | 15.5 4.0 31 | 276 | 174 | 22.8
10 0.0 10 14.2

Apr. | 20 0.0 Apr. | 20 0.0
30 | 32.0 | 19.2 0.0 30 | 304|199 | 117.8
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& 3. RERATHLE RIE 2 F3ERR S %48 (0~30cm )
Table 3: Changes of soil fertility before the start and after the end of the experiment.

FHRE | AMEE | ity R AR PSS
B HA B i B2 PH { | Organic | Available |[Exchangeable|Exchangeable
Time and treatment pH Value | metter |phosphorus| Potassium Calcium
(%) (ppm) (ppm) (ppm)
SRER AT
Before the start of the 5.42 1.13 235.7 34.8 622.5
experiment.
F, 5.70 1.45 241.5 52.0 700.0
I F, 5.70 1.32 246.0 45.0 650.0
: F; 5.65 1.50 245.0 42.5 730.0
RERIZ F, 5.90 1.39 252.5 46.0 720.0
After the Mean 5.74 1.42 246.3 46.4 700.0
end of the F, 4.85 1.40 259.0 89.5 600.0
experiment. I F, 5.15 1.42 256.0 69.5 620.0
? F; 5.15 1.41 260.5 47.0 650.0
F, 5.40 1.38 247.0 56.0 650.0
Mean 5.14 1.40 255.6 65.5 630.0

LR RIIEARSRERAZAKE 60 %R 45 %05 > B4 EB - F, > F,o F3»
F, okt EBMasnmrEs (4 4 %148 > N P,0s: K,0=11:55:22)
%3.0:25:20; 1.5ke.

Note:I;, I, treatments represent the irrigation at 60 % and 45 % of maximal water holding
capacity respectively. F1, F2, F3, F4 treatments represent the fertilizer level at rates
of 3.0; 2.5; 2.0 and 1.5 kg per plant per year, respectively.

RERHAR] > LIBEA S B 1l -BHE | T4 HfEERRIEZ LIEAS,EZE >
Y10 AFa)iga R ER  ATAdRNRERG LIERSARNEBRRIER > ¥E
£ZR

HUAET 400 R EIBEARSEERE > AR EAZIIBERANERE - &
A2 MAEEBRRIE > KBRS A 10 AT AT BEEZR - AT QHBENTF
% dHNWREBE T HRFARSLIIEARAS (RREKE 60 %A L) f—RER
BRI EIBAR SRR > M TR B I47 F 2 Wl pH 2 [F4K > L& R
Tisdale & Nelson (1975) @& 3K, (1974) Pz @ kmtshm S ipsr e s 7+
METH > mpH 2HRMEZLERYE - ENERZA B pH A% > EZT4E
BN BRETAMBRZ TR LIE T X RH 4R R4 0 LBKME > A QB
F i eAs pH 23 - FTsestfe (NH,) 2 REE 24 HA M - 2400
HAERF a7 AR LEZEBEML AR A E— S -
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Irrigation at 60% of maximal water holding capacity (MWHC)
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Fig. 1: Changes of soil moisture at the 20 cm soil depth during experiment.
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oA EER mﬂeiﬁls 20;25;30kgM MR BEEZER - XERPALE A

Rﬁﬁ@’% 2HE  HNEZHNERIEABMESE > BLBEAIIEER
ik e 2 A mﬁowdm»&wmmﬂ %$£&ﬁ¢mxﬁ X3 A R
ﬁﬁ%ﬂﬁﬁ<ﬁﬁﬁ%%mhz%HNl?K oY ABRGEE (N2.6%:P0.18

% ;K33 %)k k~%%%ﬁ’%§%ﬁ%§§%a’ B E AL 1.5~2.0
NF o FEANIFOCRS WA EREARREE R RE - Mk
BAEHFERLEARASNBRSEEGE (RABZKE 60 %A L) TREFEH K B
ZBUAA > mMRBZERZKASE -

3~$n%@i%* THEGIERHEFEARAEZEZIRE

REIEEApEEIEE  HEERBRIFZAS ~ EF - RFHE - REBEBERZKK
%giz@é»m@ SRR R A S AL T AEBRAE I G - FEK
D ERCRFURRIEH AT ZBER > UALFERANRS LEARS (1)
Z R i’]ﬁx"ﬁx&/ﬁ/ﬂ;& (L) B 243t R BE_F (1977~78) =
ERARBEERN AU AREBEERE TRLFEAS  ENBRERGHIZIN
"ﬁxﬂ‘ﬁzﬁi@ é’J 1 kg > {E'é“‘éfu”r SHER S FARZHEZRE - ARHMREIE > FE
B e 1.5:20:25830kg M > ¢k E - ERARBEFHTREAERILH
ITMREFLZREBEZZAL BLEEKS ERAXRFHEMEEZ L E I oW 38 o2
s ARGEREE @ FRHEAEMFMEZE  FEMEREZIE omH
3 2 B A -

k4 FEILRBRIME > AR LEASEEKEEZ FES LB
Table 4: Effect of dlfferent soil moisture and fertilizer levels on the nutritional status of
bananas at shooting stage ( the 3" leaf.)

25 Aekd k32 fertilizer treatment
Nutrient F, F, F; F4 Mean
= I; 3.29 3.24 3.21 3.20 3.24a*
NEE% I, 3.32 3.25 3.27 3.18 3.26a
Mean 3.31a 3.25a 3.26a 3.19a 3.25
& R T2 I, 0.20 0.21 0.21 0.21 0.21a
P% Irrigation I, 0.21 0.21 0.21 0.21 0.21a
treatment | Mean 0.21a 0.21a 0.21a 0.21a 0.21
I; 4.18 4.01 4.09 4.00 4.07a
Kéj;) I, 3.99 3.93 3.88 3.77 3.89b
Mean 4.08a 3.97a 3.98a 3.88a 3.98

*PHBRMEARXTHE TR TR EELBRAREREHE ZE (P=0.05)
*Mean value with similar are not significantly different at the 5 % level, according to
Duncan’s multiple range test.
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RS AR LB IR EHFEARBERIREZIDYE
Table 5. Effects of different soil moisture and fertilizer levels on the growth and
development and yield of banana.

45 98 B Kok IR Aeskk & 32 Fertilizer treatment

I;m‘s moisture 1976-1977 1977-1978
treatment F] F2 F3 F4 Mean F1 F2 F3 F4 Mean
N I, 278.12 | 275.07 | 276.58 | 274.71 | 276.12a | 276.55 | 269.28 | 276.95 | 275.48 |274.56a*
il Sl I, | 27473 | 27093 | 272.79 | 266.92 | 272.35a | 264.78 | 270.25 | 266.25 | 262.20 | 265.87a
height (em) 7o " 1576.43a [273.03ab|274.69ab|270.82bc| 273.74 |270.66a]269.78a|270.60a| 268 84a| 270.22
e I, 7339 | 7322 | 73.05 | 73.19 | 73.21a | 7548 | 7420 | 72.98 | 74.40 | 74.26a
O e o 73.53 | 72.53 | 72.92 | 70.84 | 72.45a | 71.90 | 71.23 | 73.08 | 70.15 | 71.59%
of strunk (cm)| Mean | 73.64a | 72.87a | 72.99a | 72.01a | 72.83 | 73.69% |72.75ab|73.03ab|72.28bc| 72.93
P il Z.gz Z.gz 222 Z;z Z.gia 889 | 859 | 873 | 861 | 8.70a
5 . . . . 94a | 872 | 858 | 866 | 844 | 855a
Hand/plant - =0 =75 002 | 8.99a | 8.88a | 9.05a | 889 | 9.81a | 8.58bc | 8.69ab | 8.52bc | 8.63
21 I 165.75 | 163.36 | 163.50 | 167.64 | 165.06a | 160.53 | 157.65 | 158.78 | 155.80 | 158.19a
. I, 168.12 | 162.93 | 16535 | 16133 | 164.43a | 153.63 | 154.08 | 155.13 | 153.38 | 154.05a
Finger/plant 0 6 03a ] 163.14a | 164.42a | 164.48a | 164.75 |157.08a]155.86a|156.95a|154.59] 156.12
BRI AESE| | 2836 | 2829 | 2857 | 29.61 | 28.71a | 25.66 | 25.04 | 2536 | 2533 | 2535a
Mean I 2803 | 2830 | 2842 | 26.83 | 27.89a | 23.79 | 2447 | 2491 | 24.14 | 2432a
yield/plant(kg)| Mean | 28.20a | 28.29a | 28.50a | 28.22a | 2830 | 24.72a | 24.75a | 25.14a | 24.73a | 24.84

PG AEF R FRR AR RS R RAREREEEER (P=0.05)
*Mean value with similar are not significantly different at the 5 % level, according to
Duncan’s multiple range test.

Wb T4o > BEEMEILE > £ 1530kg 2 M HEEARBFTREE ¥
Biie g2 W inmia B SRR LR PRBEEMIHELE N-P- K4S
2ERRE—B FRAK (197) "2&R 2294 - Ankr TEEREREE
2 1.52.0kg Bp e R % » e ie ki R B A3 R0 2 - RMREMD -

XEBRIER > FEARBFRAE LEBFEZE  WETZHNARERRE
Z 23Ky A 10 APA ATl RERG HREMMYEEZE - # 10 A4 Em
EBMEIEMZ PIBAS A H B IRABEZ LR AR AA T LOBBZFEM T -
R FCEAEF LR 2 ARy > KAKSREARLEREE ™
RFHMBRRIE T H AT REL  HB 2 IEAN 2R EFLRABES
EMREZEREXIEFT  RILRREZXIRTFH REHREE  #EBE (1) F
B EN—BEBRE (L) EEERER > KRS LEMREE - Kb A ik
o NEHERARSHIEAKRSy  THEEREKREBZRKANA  RIEEN K
5% () mMKEXTHEFEznguaaer@n'"" gienmiaEn %
TR —MEBBERSAEST BN TRAUNEFESTZRS -

X 4% Teaotiaetal. (1972) FHEK,D ~ RIEH A Z M F E M AREH & 238 jo
g e b R M ARG R REE 1975~76 2 4 RVRE > 2 ERKEE kA
B & FRIEAHEL 150 %, 0 B8 5 & 300 %, > 5847 150 %, > s8R N31.5
%3 P0s 54 5% KO T55% F,REAF XEF > MREARKBRZIEE - WAL
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BBz 4 34 A8k (N:P,Os:K,0=11:5.5:22) 2 N~K W% > Teaotia K, % 5 i =
REBRE > YRAHEAIEHZ 1 kglBE - Xt w izt KoL E T2 M4
TR AN Teaotia REFFA X E > BAABEREUT > &R E
B TAEHERY  AMARRZIEHE > BARACEBRREAL  OREHN -
BARB -8R RRTEEERAMTZIERLE 2530kg RERZE AR
20 BRI MR EF

54 UKk

1. E£8FEREH - 1977 - ZREEERELE K -
2.2 K EH KA - 1975 - AEMRSE (1970~75) p.1~16.
3RBEE 21963 - B =R 5B EFELARARAEZIHAR o 3 B XFF No. 5:1-26.
4% BB o 1968 - £ E B HRBAICHBE o ¥ EEHE 14(1,2):50-71.
S5.KBE 1968 o & K Aok s a7 o LB ARk iE R 213:995-998 -
OATIHA <1974 2B FEAEZ — ~ K - PHRRPZHE LRI -
TAIILFE 1977 BEEEAS T > AR EHEFELRAZEIHE - 245 E
B PR R 5 = 9% p.1~6
SATILAF 1978 - AR A Al F EXEH neaden (R k) -
0.FRIEBHE < 1977 - HFE A ERAILUBZZ 5 o REA4F 358:1~23 -
10. 5k 484 - 1979 - 67/68 & F3bBF E oA EHBR G RARK B M - REAE
383:1-13 -
IL.R#ME - 1968 - £E ~ BERBEEZ— - THARZHELA - 6 - 160p -
12.30fb 4 2 1974« 2382 - PHZE - B R > 691p »
1353841977 - 5REECERLERNAESTHGEZIART - FREESER
18:14-29 -
14.Arscott, T. G.,, M. S. Bhangoo, and M. L. Karon. 1965. Banana production under
different wafer regimes and cultivation practices. Trop. Agric. Trin. 42:210-226.
15.Freiberg, S. R. 1966. Fruit nutrition. Chapter III. Banana nutrition. Childer (ed) Hort.
publ., Rutgers State Univ. p. 77-100.
16.Ghavami, M. 1974. Irrigation of valery bananas in Honduras. Trop. Agric. Trin.
51:443-446.
17.Hewifet, C.W. 1955. Leaf analysis as a guide to the nutrition of bananas. Empire J.
Expt. Agric. 23:11-16.
18.Ho. C. T. 1969. Study on correlation of banana fruit yield with leaf potassium content.
Fertilite 33:19-295.
19.Jacob, A., H. Von Uexkull. 1958. Fertilizer use : Nutrition and manuring of tropical
crops, p. 349-365. Verlagsgesellschaft fur Ackerbau, Hannover, Germany.
20.Langenegger, W; S. F. Du Plessis and J. J. Koen. 1971. Bananas-their soil and
nutritional requirements. Farming in South Africa. Nr. 449:1-5.
21.Shmueli, E. 1953. Irrigation studies in the Jordan Valley. 1. physiological activity of the
banana in relation to soil moisture. Bull. Res. Coun. Israel 3:328-347.
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Effect of Soil Moisture and Fertilzer Levels on the Growth and
Yield of Banana ( Musa cavendish)

Lih-shang Ke and Din-fan Ke
Summary

The effect of different soil moistures, fertilizer levels on the soil fertility, nutritional
status of plant, growth and development, and yield of banana (cv. “Giant Cavendish”)
were conducted in TBRI during 1976 to 1978.

The results showed that strong acid soil(pH 5.42) retained in higher soil moisture
(irrigation at 60 % of maximal water holding capacity, MWHC) in dry season were higher
in soil pH value and exchangeable calcium after the end of the trial than that retained in
lower soil moisture (irrigation at 45 % of MWHC), whereas the available phosphorus and
exchangeable potassium were reverse. However, the fertility of soil after the end of the
trial among the treatments of different compound fertilizer levels at rates of 1.5; 2.0; 2.5
and 3.0 kg per plant per year were no significant difference except the exchangeable
potassium seemed that had the trend increased with the fertilizer applied.

In the nutritional status of the 3rd leaf during banana shooting, the K content in
higher soil moisture were significantly higher than those in lower soil moisture, while
there were no significant difference in N and P content. Also, there were no significant
differences in N, P, and K content of banana leaves while the plants received different rates
of fertilizer, though the N and K content seemed to increase with the rate increasing. And
whether soil moisture or fertilizer treatments, the concentration of leaf N, P, and K of all
treatments were above the critical levels. Therefore, no significant differences showed in
plant height, circumference of strunk, number of hand and finger, and yield of bananas in
different soil moistures, though those were higher in higher soil moisture; and in different
fertilizer levels.

The results of this study suggest that the compound fertilizer (11:5.5 :22) at 1.5 to 2.0
kg are recommended per plant per year for banana cultivation in Taiwan.

Research assistant and technician, respectively, Department of Plant Physiology and
Biochemistry, Taiwan Banana Research Institute.
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