RiEEYZER
11 JOURNAL OF TROPICAL BIOLOGY

Vol. 16 No. 6
Nov. 2025

3‘:{}‘%}\: gK?/\)ﬁD’ 'Té;t ‘F[}

BREFRZ XS

ZRAEY, EWES, BWEH>, & #",

DOI: 10.15886/j.cnki.rdswxb.20250010

Open Access @

I J\% QJJ H ik&ﬁlﬁ'&ﬁ I‘iﬁ’]ﬁ‘/ﬂrﬂ

o B A

(1. ¥R R BlP bR B, T Rg 1 1 570228 hiE; 2. i EBF R BB Bt B EORITF T, 1r 1
H 571101 ;3. EBGER BB =TSR, i =37 572024 HE)

W OE. NIRRT R B = X I 5T A (Musa AA) BT A K B O AR R 5
50%. 100% X} HAEATERR AL H . 250 EH, A K5 120 X, Mg, Zn hEEL=Z

(Zn) FRI R IEH S EAY 0%,

LR, 435 DLEE (M) | 8

Ak 2R ) < TR A A AR RO A R B IE R AR EE R AR O 32 em, 25 KLY 8.65 ecm, BRI N
1051.47 cm; G2 A PRRR R . 251 BRI A AR RIREEERRAR, i R JC 25 22 5, AN [RIAL BT B s AR X AR %

BA—Em 2.

SR, IE AL S5 2 A0 3AE SPAD . Pr . Tr . Ci{f. Gs {H5548FR Lt

AR 2E, HikZ AT YCIDAE . Fv/Fm (HFEAR, NPQ (I . ABFFENN T Mg, Zn $Z T 5T 4)
B RO A A B, il E RS HESR M BT SRR S

XEER: T B A LA
FE 52 S: S668.1 XERRER: A

MEHS: 1674 — 7054(2025)06 — 0809 — 10

FNA, TUNEE, B, 55, BEREEZ X I A A I A K BOE AR R I (1], $iy A W2, 2025, 16(6):

809—-818. doi: 10.15886/j.cnki.rdswxb.20250010

T B AR (Musaceae) B4 42 & (Musa) 1Y 5
BEPGH ACRY, R VAR EAEY), FREFEE N
“F/ A" (Musa AAA Group Cavendish), 4} #°
(Musa acuminata ABB Group Fenjiao), “ &5 ££”
(Musa paradisiaca AA) . “ FEEHE" M T.RI#E”
S5, o, IR RO H LAY R MR B
Eﬁ@ﬁﬁ%\ﬁﬁTD%%%nfimﬁ?m
Yo KA 0 LR, KUARARE, B A . 82
iR AR NTTG ) SRS, R, R
FEHTEHM, - X 2R MR E R,
TR WA B SR, IS I TSR
i, MAEET | FER . (2024—2029 4 E A
FEAT M TR BE R I B £ B HL 2 o3 i e ) R,
2021 A ] A AT AP T AR 2 o A AL R AT AR
1 75%, BE i 20%, “EREAET N 2%, “ EEET
AN T RIAE” 25 7 1.5%, $] 2025 45, FR ARl

WimBEH:
EE&UiH:

2025-01-09

AZEIH (Y20240115)
fE—1EE:
BIEES:

] AR L A5 3 35 3] 25%~30%2 5, (0 2 R
“ BLRE AR AU A T A5 (Musa ‘Gong?) Fl i o1 AL
(Musa AA), T DTH ) BN 250, IR, A6 7= 4
REHE N FE L A E IR PRI T o18E°, IfF
B1 . X FR ‘Pisang Empat Puluh Hari’ (2 3% P4 3V 44
FK). ‘Inarnibal’ (GE £ EE £ FK ) . ‘Pisang Lampung’
(ENEJeTUMAFR), Fdh4a 0« Bar 457 3 “ Hide &
WA, EENFERD SR E—al A P K
RIBPLEERIZ W 4 5/ P X HEMZER 1 5
AN AR e T R < £ s Sl ES R SR e o N
1963 4ENENJE 5 [ iE, BRTHER . | A F1) DU 55 Hb i
A FRET, U o7 AR FhRE 1A A AR RO T AR
1) 2%, 2 2021 4F, ¥ 5T AR AR 5 002.5
hm?, Hh, Mg 45 76 B 4 067 hm?,
o TR RS SR U R R I A K R F R
AT Re E 2OCEEMMER, (BB AT oo

EEEHEI: 2025-02-17
K A0 & TR0 H (2024YFD1401105) ; FE K A = b B ARk 230 H (CARS-31-25); EFAME L HA

FE (2000—), 5, W JE R R MR B 2022 BAREAF9T4E . E-mail: 2496701775@qq.com
B (1981—), L, Wi+, Bz, W8 HHEE ) 53 R4S B, E-mail: yanbo315@126.com; fif i

XF(1981—), B, i+, BIFR G . WF9E 07 1H): SRR M 2R A48 8. E-mail: heyingdui@itbb.org.cn


https://doi.org/10.15886/j.cnki.rdswxb.20250010
https://doi.org/10.15886/j.cnki.rdswxb.20250010
mailto:2496701775@qq.com
mailto:yanbo315@126.com
mailto:heyingdui@itbb.org.cn

810 oty AW R

2025 4F

R Z M HOCE RER I TR ZE,
Be(Mg) . B (Zn) JEHEYIE A 11 T FAS il sl ) oo
K, SZ XY C S R AR BRI B
AR N o S N 111D o Ny 7 W 7
1845, PR BE 73 IR B R iz s A B
AL S T PRLRLR T e 2 [ B S A S e, 3
SAMEDEE VR SR 2r K 5 A, BEEL
F G LA i, A A 7% S, 2 R MELAEL ) Y
B, SBEE A IR, om0 -2
FOE AR RCREMIC | 3 R 40 A — b ¢
HE AR, A ACE B S H Fh SR S4h,
ASCEIR ISR RILE R (B I EE PSRN 2 & ) % 53
ARSE— P AR 20 3R 00 TAEEIR R A& 2
R RFAE, R R I e AR A e A P o e B A
AR, AT LABCE 5641 A 83 R ) 0 #1353
P 8 1O, Al A 2 AR B i (IR AR SE
BIT AL, HA SR P G, R
T AR AR T IR LA, A A D A R
A SEIE 1 W E Mg, Zn JCE AN [R] 2 1 P [ 5k
ZALBR TR A AR DL RO A B 22
5, BTER TR A X Mg, Zn Hit= A9 2E P
IS, A T DA R A R AR RS SR BB A

1 #RERE

1.1 SEeA# PR M 5T (Musa AA),
FEA — 20 Y AR M (NY/T357—2007 A 20 3%
B ), PR/ NI REAR I — 35 HL A 3 ()
1 Y DAL A AR L A R . U ST A R
WA FE RS TR, B IR AR R 15 emx13 em, B
TR IR AT B ETREAR AT, FVE K/ N0 T Uk
TR 4 AR R £, Bl AR I TR A iE T
WK, PV K2 12 h, #E47 12 h (9 “ 34301
7 PAb B, DL B W 57 A 4l F AR R Y g8 K
A, 12 h JE I DA A RS 2 A R A 1Y B
FEMH AT R 120 d ORESR, IrA 55 & R A
MRFE T 002 A [l #r o

1.2 EIWigt SLERH 2 &R 3K IEASE
5, Hh 2[R R B, 3K ERIER &M
0%, 50%. 100%, A5:4wdt 9 A~AbFR, 43 513
M1Z1(0%Mg. 0%Zn). M1Z2(0%Mg. 50%Zn).
M1Z3(0%Mg. 100%Zn). M2Z1(50%Mg. 0%Zn) .
M272(50%Mg.50%Zn) M2Z3(50%Mg.100%Zn) ,

M3Z1(100%Mg.0%Zn) .M3Z2(100%Mg.50%Zn) .
M3Z3(100%Mg. 100%Zn), /1 M3Z3 4 1E & 4k
L, REVEIE R E IR . SEIR ]l 2024-03—
07—2024-07-31, SE 56 b 5 457 F v [ $4s lk Bt
“EBEIE CIS28G G 113, HIIRA 27 C, ML
FE, A Y AE AT HEAT R AR 52, B 5 RIEHE
1 {X Hoagland 7 7 ¥, & 7% 2 NP Vi SC ik i
ATHCE D, BR 50 mL, [HIFE 3 ~ 4 R 1 KK, &
EZ)°A 30 mL.
1.3 LIGHENE 15 KX T 5T R By R
ZHRR (bR 250, BARE . i, PR | R
(SPAD) & S #HATINAE ; B 20 AT I TTHE B i 2%
Sz 128 (FviFm, YCIT) . NPQ) BEATINE,
b 30 d XI6&TE4R(Pa, Ci, Tr, Gs) HEATINE, I
T RR AR A R (relative growth rate, RGR) AT
A Hr, Fv/Fm FosER2 S 1 (PSIDH & Ak
H2E30%s Y TR L PR A2 80R,; NPQ R dE
JEAZETE K Pn A BUR Ci ol L] CO He
B Tr RZRIEHZ; Gs WAL FE .
InW; — InW;

h—-1h
K, wy R o Rk, w, AEkE 15 d)5
56, R —4hiikk e o MRS RIRIMEH, ¢, ~
[EIRE 15 d MRk e ZamlE H .
1.4 SWFAE KA EE M Excel 175
B, fdi ] IBM SPSS Statistics 26.0 #4753 43 #7r
Xif I A Ab B ) B0 d 18 ] SigmaPlot15.0, GraphPad
Prism 9 #EATIEIE 2

2 HERE5HH

21 EKES

211 ARG LI, AR TTA A
MR ARSI GRAIEAR -, 20 LT
(| 1), /5 M1Z1, M1Z2 FI M1Z3 PpEE= A BE R
TR A MR R RUE HAE K2, B M3Z1
AE TN M3Z2 b BRAR i K S T A AL B, {H A
T IER A, BEait= (M1Z3) . HFrait=
(M3ZD)AFRT, MDA 4l bk e 0 R T IR
b PR OBE L BE PR B = 4b H(M1Z1, M1Z2,
M2Z1, M272, M2Z3, M3Z2)% 30 K, M1Z1 Ab B
PR AN 20.3 em, M A AEA P ERAK. K
55120 K, IEH A FRAY U 5T A R =N 32 em,

RGR =



A S SRR Z X W TR Al R AR K ROL AR R R

811

MI1Z1, MI1Z2, MI1Z3, M2Zl, M27Z2, M3ZI,
M3Z2 Yplal k= T A I BT A5 2 iR R o B OE
WAL FEFEAC T 7.28%. 6.88%. 13.03%. 3.91%.
0.94%. 6.25%. 1.56%., M2Z3 kb3 F ¥k o IE %
AbFE] 2.34%, BEEED R B = b BT &) G b A
Xof AR KR R A A 2 HL A B Betk (B 2) . Ak
I, AR TR BT <V 7 Ak e AR AR K SR AR R TR

0.011 6 ~0.244 9, Ffb IR, Hirr, BEEESE

= (M1Z1) A3, PREHDO A RSB IRRAIE, 2B
A2 7 E N BT E s 1E 5 A BT bR = A X AR
KR ; HAh B = AR, FR A A KR AR
W B K, TR A, (BB E, T IEH 4

HREH o AR, AR AR RN 2 B A KN ) A2 A i

R —E R

. 30 e Mz . 30 e M2z . 371 o M3z _x
5 20l = MI1Z2 5 59| = M222 5 2| = M322
S301 TS 230 T VoS % £30 +MW,’
.0 .20 £ .o0 5
525t 5 25 P 525}
~ =} / =] /
P! g 20| /;i?/;{ g 2l a e
£ 20 £F_ a7 £20r g = 20 ¥
iz 151 i 15+ s i 15+
¥ ¥ ¥
0 20 40 60 80 100120140 0 20 40 60 80 100120140 0 20 40 60 80 100120140
i} ] Time/d HJ 5] Time/d Fi} ] Time/d
E1 FAESEH FthERZLEHEKS

Fig.1 The plant height of banana seedlings treated with synergistic deficiency of magnesium and zinc at different
gradient concentrations
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Fig. 2 The relative growth rate of the plant height of banana 'Haigong' seedlings under the treatment of synergistic
deficiency of magnesium and zinc
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Fig. 6 The leaf width of seedlings under the treatment of synergistic deficiency of magnesium and zinc at different
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Ab (] Time/d
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M1zl 46.57+4.21* 48.47+2.28" 36.80+3.35" 44.634+4.76° 46.03+5.98°
MI1Z2 39.50+0.36° 58.03+2.92° 44.60+2.63° 42.53+5.85¢ 40.87+7.10°
M1Z3 38.2344.05" 57.27+1.44° 35.67+£2.76¢ 49.27+£2.31* 51.43£2.05°
M2Z1 40.87+1.04¢ 52.30+1.47¢ 40.57+3.50¢ 45.50+3.01° 57.07+£6.59*
M2Z72 36.13+0.67¢ 44.30+5.78° 41.30+6.03¢ 39.07+6.94° 47.07+0.50°
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M3Z3 42.07+1.08° 55.67+0.50¢ 48.104£8.61° 42.20+0.15¢ 51.20+4.07°

e WA IR ER 22, ARIFHRFRR 2R 23 (LSD, P<0.05)

Note: This result is the mean value + standard error. Different letters indicate significant differences (LSD, P < 0.05).
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Effects of magnesium and zinc deficiency on the growth and

photosynthetic characteristics of Musa. AA seedlings

JIANG Chengjun*, WANG Lixia*®, ZHAI Lina*’, ZHAO Yan", HE Yingdui**’
(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Institute of Tropical Bioscience and Biotechnology.
Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 570101, China; 3. Sanya Research Institute, Chinese Academy of
Tropical Agricultural Sciences, Sanya, Hainan 572024, China)

Abstract: Banana 'Haigong' (Musa AA) seedlings were treated with magnesium (Mg) and zinc (Zn) at gradient
concentrations of 0%, 50%, and 100% of normal levels to observe the effects of magnesium and zinc deficiency
on the growth and photosynthesis of the seedlings. The results show that after 120 days of treatment, the
combined deficiency of Mg and Zn inhibited the growth and photosynthetic physiology of 'Haigong' seedlings.
Under normal treatment, the plant height was 32 cm, stem diameter was 8.65 cm, and total root length was
1,051.47 cm; under deficiency treatment, plant height, stem diameter, and total root length were all reduced to
varying degrees, with no significant difference in leaf morphology, and the relative growth rate of plant height
varied among treatments. In terms of photosynthetic characteristics, there were significant differences in SPAD
value, Pn value, Tr value, Ci value, and Gs value between normal and deficiency treatments, and under
deficiency treatment the Y('Il) value and Fv/Fm value decreased, while the NPQ value fluctuated. This study
monitored the growth and photosynthetic physiology of banana 'Haigong' seedlings under Mg and Zn
deficiency, providing a reference for precise nutrient management.

Keywords: Musa AA; magnesium, zinc; photosynthetic characteristics
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