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N K E i, Bk H AR K B
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PEFE FPEE AT SR A E R, Hd,
CK 1 T90 AbBE 2 2 = T HAhAb B (P<0.05) , LA CK
FEKE RN, N 2554.0 g/fk, TI0 MbHFE/KEIRLZ,
H 2 148.0 g/fk, Fe/NMEISE T40 4bFE, Sl 408.0 gltk,
T50. T60. T70 AbFEAN T80 AbH ) MIE/KEN T
756.0~1545.3 g, Lk CK ik 39.49%~70.40%.
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Fig.1 Daily water consumption and total water consumption of Mimosa nana Lour. under different water treatments
A1 RRKSAET ©fE LA KGR
Table1l The above-ground growth of Mimosa nana Lour. under different water treatments
A AbER Flem ZEHH/mm P SPAD ff i )5 /g
T40 4.200.34b 3.9940.29b 1.80+40.20a 25.6642.01a 2.4540.39b
T50 4.9240.19ab 4.1140.27b 2.4040.24a 29.2242.13a 2.6540.25ab
T60 5.2240.11ab 4.5140.06ab 2.4040.24a 24.3642.83a 2.8440.18ab
T 39 T70 5.54:0.30a 4.7010.07ab 2.800.20a 28.28+1.96a 3.3940.26ab
T80 5.7240.34a 4.6440.08ab 2.4040.24a 25.00+2.50a 3.2640.10ab
T90 5.4040.30a 4.620.16ab 2.4040.24a 21.2442 293 3.7840.12a
cK 5.6240.3% 5.0840.25a 2.4040.24a 28.5242.76a 3.2340.57ab
T40 6.880.64¢ 8.1740.14ab 4.0020.00ab 43.1042.65a 12.0620.23¢
T50 7.5040.09hc 6.7540.58h 3.600.24b 44.705.18a 13.611.03hc
T60 8.3440.36abc 8.6240.5ab 4.4010.24ab 38.46%2.94a 19.83+3.48abc
3 T70 9.640.35a 9.460.63a 4.6010.24a 42.12+4.453 22.04+1.65a
T80 8.9440.31ab 9.6140.41a 4.200.20ab 35.7844.79% 23.061.61a
T90 8.9420.32ab 9.8320.45a 4.4040.24ab 36.1445.22a 25.18+1.33a
CK 8.9440.33ab 8.3140.15ab 4.40190.25ab 49.96+2.53a 20.18+0.98ab
T40 8.5240.30b 8.5140.64ab 4.6.20.24c 42.96+2.49 13.61+1.15bc
T50 9.740.39b 7.800.31b 5.000.00bc 44.2442.14a 12.754.51¢
T60 12.860.43ab 10.2740.43ab 5.800.20ab 41.8843.13a 22.91+1.67abc
JE T70 13.2040.23ab 11.08+0.60ab 6.0020.00a 37.88+1.57a 24.0740.44ab
T80 14.8440.46a 11.5140.74a 6.200.20a 42.7642.30a 31.1544.97a
T90 14.8240.25a 11.5740.25a 6.4040.24a 43.8044.54a 31.53+1.10a
CK 12.1040.41ab 8.55:+.77ab 6.00#0.31a 45.3644.83a 23.5742.91abc

EAK A (20~40d), T70. T80. T90 AbFEAN
CK Wtk E B & T T40 4bFE, DL T70 AbHfaE, b
CK 15 7.83%; T70. T80 ALFEFN TOO AbFE K2 FHE B
F T T50 AR EE, DL T90 AbFE A K, bk CK ¥ 18.29%;
T70 KFERIH A ¥R, B#EZ T T50 4bHE, H CK
% 455%; T70. T80. T90 ALFRAN CK K & %
=T T40 403, DL T90 AbFE 5, b CK 5 24.78%.

EAKER (40~60d), T80 ALFAI T90 AbFH K
FRE B E m T T40 A0FAN T50 408, DL T80 kb fx
1, b CK 51 22.65%; T80 ALBEAN T90 Ab B[ 254 5

T50 A B2, DL T90 AHEM, b CK #
35.32%; T70. T80. T90 4LFHAI CK (M A ¥ B %%
T T40 4bFEAT TS50 4bFE, DL T90 4b¥if £, b CK
% 6.67%; T80 AL AN TOO AbFE [ Jif & 5. 35 /& T~ T40
AbFERN TS0 A4bFE, DL T9O AbFEAEER S s, t CK
5 33.77%.
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B v Y A FE AR T AR S K R BRI AL, 24 FH A&
IKZEAEART70%H, X v (A K AH] . Bk
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RIA, EAEKIHTAF I, AR T70%
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2.3 NEKSREXHERFE KBIFM

R 2 NAFRDIEBEMEIR R AR SH . WE 2
MTLVEH, BRI MR RS, A KR
e I B AR 2R A AU N B /K AR AL PR R, T8O
AEFEAN TOO AbBEAIMR R A KIE Sy feod . AEAEKHTI,
T80 ALFEMMR RS EMEHAEL CK 737l &

19.98%F1 19.79%; fEAKH A, T80 MbHEMIMR R%E

. BARAARUE CK 2 mlfe s T 12.38%- 20.90%
H132.06%; 7EAEK G, TOO AbFHAR R K, &£

S ARFURN 26 8% CK 23 A3 1y 1 43.69%.42.78%
39.10%F1 71.76%. AHXT/KF L mEid (KT — e
fE ESmM IR ANAERKEE, AR FRAKH
BALIy T80 AbFRAN TOO kb3, HALT CK. [,
TERANE WM, EHAHXT S KRIE 80%~90% [H,
BHEARTHRANAEK.

& 2 RRIKAILC 0 A R AR
Table 2 The root growth parameter of Mimosa nana Lour. under different water treatments

A K AbF MK EElem FHHYem? HA&/mm fhA/em® F 3
T40 49.467.41a 18.243.00ab 1.1740.03a 0.5340.10a 123.60426.86a
T50 37.49+1.77a 11.9240.71b 1.0140.03a 0.3040.02a 104.2045.25a
T60 42.6445.06a 16.53+1.64ab 1.2640.09a 0.5240.06a 88.60+12.27a
AT 3 T70 39.7144.90a 15.37+.78ab 1.2440.02a 0.4740.05a 87.60+13.16a
T80 58.9045.19a 23.36+1.61a 1.2840.06a 0.7440.05a 120.8048.76a
T90 55.8843.62a 20.4442.34ab 1.1540.07a 0.6040.10a 120.40415.00a
CK 49.09+47.53a 19.5042.98ab 1.2840.09a 0.6340.11a 143.00426.59a
T40 75.97416.25a 38.7645.59a 1.8040.28a 1.7140.34a 99.20431.95a
T50 86.63+12.35a 51.98+47.99a 1.9540.25a 2.6840.70a 134.60+423.00ab
T60 67.8144.68a 38.7044.64a 1.8040.12a 1.7940.31a 126.60415.04ab
i T70 77.4043.55a 39.2142.50a 1.6140.07a 1.594).15a 192.20420.41ab
T80 81.88+10.02a 42.02346.25a 1.6240.07a 1.73%4).31a 202.60431.44ab
T90 77.4948.16a 37.3244.87a 1.5240.05a 1.4440.23a 174.40436.95ab
CK 87.7745.96a 37.3945.41a 1.3440.12a 1.3140.32a 251.60434.45a
T40 121.22412.22ab 47.5346.06bc 1.2440.05b 1.4940.23b 193.00421.91bc
T50 86.3949.94b 38.0845.20c 1.440.08ab 1.3540.23b 129.2044.39¢
T60 111.2846.78ab 60.5845.81abc 1.7240.10a 2.65+40.35ab 195.00422.07bc
)= T70 112.39410.34ab 50.1946.30abc 1.4140.05ab 1.7940.29ab 212.60432.23bc
T80 140.34+14.86a 74.58+12.97ab 1.6540.10a 3.2040.80ab 262.40429.92ab
T90 151.97#1.49a 84.0146.43a 1.7620.04a 3.7040.30a 323.60+18.00a
CK 105.76411.10ab 58.8448.82abc 1.7540.13a 2.6640.56ab 188.40417.56hc
24 TRHOKEHT BEE RREERRAFN i, CKANHEBANZES. At 4Kt ket

K RS2 (PCA) X A [a] b 28 (g #, | 55
AERKARI Bk 2. MR8, i AR R )
HHATEATIT (R3) o EAKATH, T704H 555
. CKHEZE4, oy A Born i i &40 5 B CKIg & T
16.67%#14.95%; fEAKAF BRI HA, T80ALHE 15

e AR A AR — S MR, AT TR,
KA KBTI RIS S5 7K R AZHIAET0%, 5 317980%,
AMEA R T BB K 73 (8 s ORI T 5 i B e A 3
AR A AT R

%3 AR AR LGS F0 RHL
Table 3 Scores and ranks of different treatments

AT AR AKJEH
o Bar 1 gy 2 ety HE w1 M2 ety H® Rl s 2 Ziaty
T 148 -0.92 0.65 3 2.49 0.10 2.42 2 2.20 0.19 2.16 2
T80 181 -0.46 1.03 2 2.55 0.43 2.50 1 2.39 0.25 2.34 1
T70 122 1.56 1.34 1 1.29 0.10 1.25 3 0.44 0.41 0.43 4
T60  -0.81 1.01 -0.19 5 -0.75 0.67 -0.74 5 -0.43 -0.31 -0.42 5
T50  -2.04 -2.06 -2.04 7 -2.95 0.09 -2.88 6 -2.20 0.03 -2.15 6
T40  -255 112 -1.29 6 -3.10 0.49 -3.01 7 -3.94 0.07 -3.85 7
CK 089 -0.25 0.50 4 0.47 0.04 0.46 4 1.53 -0.64 1.49 3

2.5 b EER S AR FERE KIRE
AT ARG - o T A R HAR AT Y=a X

SEIEA KA ST, Hodr, a A1 b AR S
Y AR M T A A, X AR A&



JABRT S5 AR R AU B 3 Y K 1 E F 7

xof ARG S [ AL 3t b 5 0 R R 2R A
BRI AT AR LR R A, A TR S
RABR T EE KM ST S A KA
M. ¥=0.138 6 {x/r)°7, Y N ‘ELPGEE RIG W AT
VIR R E, x PR BT RE, r N
FARIE R AR S KR, i F AR F>Foo
P<0.01, #cdh b AR T 350 AR Wi A7 S 35 1 S AR
KKR,

ST SR AT VAL, e S5 3 AR KRR T A
AISEME (0~60 d) HEAT T HLEL, R WK 2, EH
LISk A y=x XL AL R 0.807 6, FKHIMH
RS B Ry, TR B R T g

05
04 |
03 |
z
2 02
| y=0.9179x + 0.030 1
0l T R?=0.807 6
0 1 1 1 1 )
0 0.1 0.2 0.3 0.4 0.5
S
B 2 BRAFH
Fig.2 The evaluation of model
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B AN, AN KA HE R ik H AR B3 2 B
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PLCK fie i, T90 AbFRIRZ, JFE/KEREHEFIXT 5K
RN IN, X5 2 5T 74 B IE Rk
s, KRR BB A
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T 7K VR T R AR PR A 10 75 AR AN K 2%
i, 15 R ROR K B IR A TR, 3 R R L o s P2 )
R E T 7 | A DI K = i N[ R i
P 5 B BHRE KR ) A [ PR E TR 161 P, S A A
TEREIARAE FHXT S 7K 2y 80% M 4441 T ] LAk )i 7k
VEE IR 64, 8094 B B A K R A 4 7k 17281,

12 Bz BRI 6006191, S 78 TOO ALFE A CK (1R
BT K TSR I, T40. TS0 ALFEAT T60
AEFR R BN AN FIRRRE ()T R, 45856 K
AEFRFRRR VR, BRI NI R AR,
70% X SRR GEH EVET ALK, JiA
Je IR 80%AH N &5 7K R f 3l B o
3.3 i EER S TERRIRAE K X R IR

RA Y EERLEE, TR R G
L ERE IS, R RS R A BAE SRR
TSR 22 1 2 BRI 7035 i A 202, AT g R R
A KA A @ R B A 2 S B e R S A
Koo AR L&Y vE S bp s PR A g e g PeL gy
IR | LY ¥ Iy ST 8 AN L i D T B
- RGBSR, AT PR M
- 1 3 e R U AR AR i RS TE 4R
(147 BT 160 e R P 4 R B S5 R b R 3 R A K R R
CELPEEE R b AR I [R] v T R,
BEERL T HAEKKE, Rdtbef TRE&ES, il
T I8 B AR KA K BRI N 3 70 i R L A

4 25 g

D fEARFEKEET, FES WM HFE
IKEFEEA T 2 TS, HAEKEET W
AFIFTEIILL CK iy MFEKERIAN: CK>T0
ALFEST80 ALFE>T70 ALFHE=T60 ALFE>T50 ALFHE>T40
AbFE

2) 3T I M b b T e R B AR KA
R, KSR, AR b AR B AR A B N HE R
H T IR 5B A

4) TEAKATH,  ERCEs i 3 R A X B /KR A
70%, AR AR S HHEHITE 80%.
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Water Consumption of Banana Seedling and
Suitable Water-saving Irrigation Scheme for It

ZHOU Chenping, YAO Jiaojiao, YANG Hu, KUANG Ruibin,
YANG Min, LUO Xiaoyan, HUANG Bingxiong, WEI Yuerong"
(Institute of Fruit Tree Research, Guangdong Academy of Agricultural Sciences;
Key Laboratory of South Subtropical Fruit Biology and Genetic Resource Utilization (MOA);
Guangdong Province Key Laboratory of Tropical and Subtropical Fruit Tree Research, Guangzhou 510640, China)

Abstract: [Background JExcessive irrigation and fertilization during seedling stage of banana are common in China,
which is not only a waste of resources and increases costs, but also compromises plant quality and undermines
healthy and sustainable banana production. [ Objective] The purpose of this paper is to investigate water
consumption of banana seedlings under different soil water contents, as well as its consequence for morphological
and physiological traits in attempts to propose an improved water-saving irrigation scheme for banana production in
China. [Method] We used the best tissue seedlings of the cultivar Mimosa nana Lour. as the model plant, and
conducted the experiment in pots by controlling water content in them in the range from 20% to 90% of the field
capacity, with keeping water content at the field capacity as the control (CK). During the experiment, we measured
morphological and physiological traits of the plant for each treatment. [Result] Regardless of soil water contents,
daily water consumption per plant increased first before plateauing as the plants grew. Increasing soil water content
increased daily water consumption per plant, and the difference in water consumption between treatments was
significant (P<0.05). Keeping soil water at 70% of the field capacity in the early stage was most effective in
improving above-ground morphological and physiological traits, with the leaf numbers and fresh biomass weight
increased by 16.67% and 4.95%, respectively, compared to CK. Keeping soil moisture at 80% of the field capacity
increased stem diameter and fresh biomass weight at the middle and late stage by 15.64% and 14.27%, and 34.62%
and 32.16%, respectively compared to CK; it also enhanced plant height at the late stage by 22.64%. The root traits
depended on soil water content and the optimal soil moisture was 80%~90% of the field capacity. In early growth
stage, keeping soil moisture at 80% of the field capacity boosted total root length and root surface areas by 19.98%
and 19.79% respectively, while in the middle growth stage, it increased root surface area, average root diameter and
volume by 12.38%, 20.90%, and 32.06%, respectively, compared to CK. In late growth stage, keeping soil moisture
at 90% of the field capacity increased root total length, root surface area and volume by 43.69%, 42.78%, 39.10%
and 71.76%, respectively, compared to CK. The allometric model for above- and below-ground biomasses was
Y=0.138 6 {x/r)>’, with R?=0.807 6 and F>F;;, P<0.01. [Conclusion] The optimal irrigation scheme for banana
seedling was: keeping soil moisture at 70% of the field capacity during its early growth stage, and 80% of the field
capacity at middle and late growth stage. The allometric model for above- and below-ground biomass can be used to
predict change in root biomass based on the above-ground biomass.

Key words: banana; seedling; water-saving irrigation; daily water consumption; water consumption
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