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MmiEREE

IRHE,

FmA,

FEFFEMRREM s

ER®, BHX

CREESHE S HBRAR, MEERUFEEARBESALRE, M 510650)

# E: ATEERE, WERHRTEASTRRNREFHERALEE, Cu. Mo Si BRSNS BN ROLE.
GREEW, SXEEK, EAPLEE Cu BBEEREENSE, T Mo, Si RRALABAEER: ERHHRL LR Si
EERFTEM&TR, WidkCu. Mo RRALBEMMEHE . EEPL M Cu. Mo REEFFKT EMMMETE, TH Si
KR ERBLESE, EHHELEE Cu. Mo, Si HEEMHMRESRELRRRERK. EFRMARLHLRLE Cu. Mo, Si
Xt Ve S RAEHEMYW, EHBE EECu, Mo, SIEEERBTTHEHESE, EMRL LM Cu. Mo FREFRT T
BHEe R, ZRREEXRNESANLEFE L Cu. Mo, Si B3 E MAH < KB R K BB AR,

x@iE: #: 8 B K R 8K

HESHS: S1437

i (Cu) RIEFVEKLBHMBERTRZ )
KRR B R RO ERURBKEENIER
FRERM. —RERHARER Cu, EHTF CuBHRE
PURE & AT E MK EYRE, T 5 EEyRIFIA,
B P E 2 Cu & BRIK. Mo RMMIEIREEH
@4, Bt REHRTFERBEY, E NOy FIEIR,
RAFRARERAKX. B Mo FEEMFHHA BF

FARVEEALIR S, R W B FR 0 Sk, %1 NOy™

AL NH;, FBEMETREEE, FEMdTHRD
NH,*-N #IfR & NOy-N id £ E?, si RRAFHE
WML EERTEZ—, LRRMEEDHERTE,
Si st FKE. B, #iE. hE. BX BE. B,
E. SESESEYNEKREAEEERERC.

WREH, H Si TLIREKBHRY, ([EXEHA
SHRESREMRET N, £, RERXTHB

R RmEY. ENERERHEERE, R—HE
FEE. MNESHHEX. EEK, BTN, P. KL
MAERAH, ZRTXHEHRAN, EFLREAT
B, WETERLBERE, RRETE, LRXE,
BT HERNTERNGR. Bk, FWELUREH
AR RS AR AN R, ERAEBEN LT
H EBA Cu. Mo, Si B FRXEHN=EMN & RAIR W,
AR EEREA, REENENSERRRHEE
K.

1 MR5AEE

il TR

RIRE FEHBHHER. TREENSR

BHNRARY, FRCAm . BiEt. HEEL
HRREE 1.

1.1

£1 AL ROBEBUNK

Table t  The basic physical and chemical properties of experimental soils

ik pH LW HYFS (mghke)

Rt (#/kg) N P K Ca Mg B Fe Mn Cu Zn Mo Si
Eil 6.00 942 60.61 87.32 87.74 962.75 44.84 0.29 50.48 10.05 1.19 3.79 0.10 17.85
niEt 5.55 30.36 93.90 62.41 15175 132275 69.68 0.27 48.38 20.07 2.82 3.96 0.13 27.86

1.2 R M (H,Si05): N AEARE CONH,),s K IENELE

RIS CK. +Cu. +Mo. +Si 4 MbHE, HRAEElA
BiEHR (CuSO,-SH,0), HEREE ((NH,)Mo07044-4H,0),

(KCI), P HEABE%% (NHH,PO,). FiELEHIHE N 90
kg/hm?, P,0s135 kg/hm? # K,0 195 kg/hm?, BAEH A

OXELMA: FRERVFZEKXET (2003A20504) - KA KW BXTE (2006B20601007) H Bh.

* BiRfEE

fEEREA: EXN (1976—), &, WTFHA, ML, BEFAA, TEAFLRSEMERFR. E-mail: pwang@soil.gd.cn
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BENRR: MEMFAN 267 kghm®, HEBEN 074
kg/hm?, BEEEA 7.4 kg/hm?. BAEIERAB—IRMEREN,
N. P, KB4 6 {XiBHE, &K /6.

PERFE MR FMABRSE 2 BRTE /R (Momordica
charantia cv.) ? , B RE RALF Bk KO FATIR
. KRBT 2003 £ 3 A 3 HE, 3 A 29 BB,
/K 14 ¥k, DXER 13.5m?, BEVLHES], ER 3
K, HAEEEEIHET. 5SH 20 HFHEEER, 6 A
8 HER, Rititr=.
1.3 HRSWNEE

MR LRABEERE, Ve X8 2,6- 8
EYRIEE, KEMERASAE-HMEENE, LRF
% Ca. Mg. Mn RHZE&IH#- R FRESHHE
ERE, B4 B ABKRE. ERFRERINE, F
% Fe. Cu. Zn fi DTPA Bi-FE 7R 4 et kil
S, pH /K. BAENE, HRN. P, K #HHH
BRI AT .

2 BRESH

2.1 FRLEMNEN=2HEE

R2EXHA, 5CK M, AP L ERE CufEH
REREEMM, H CK 7™ 13.38%, T Mo.
Si RRAHLAZMIY=HER, B=ES CK HtLH*x
FRMK; EMELERESiFHENYTRR, AE5H
A Ak 2 (8] ) 2 RIS B B E KT (p<0.01), TIEHE
Cu. Mo RRUHBPEHW=RE, BXRE>., TR
B Cu B, EHDL L RERTHEL, X
RS LELHREMHERTR Cu ¥EF X, B
1 Si B, TEMEL EAER R EUMETa L, ER
T ) 3% b 08 Mo AR5 R R A R A=A

®2 FELEMNER~RHEE (kghnd)
Table 2 Effect of different treatments on yield of balsam pear

RE Filie oy nEt
CcK 18651.11 +346.39 b 12630.12+272.35B b
+Cu 2114642+ 438.22a 12317.78 +257.39B b
+Mo 19871.61 + 583.66 ab 12691.11 £302.99B b
+8i 1877531 £302.33 b 14288,15+376.14Aa

F 7.25° 8.40"

P 0.0114 0.0074

#: LSD 3 EHE, AFFARRK. AEFBAYHER p<0.01.
p<0.05 K FLERZE, TR.

2.2 TREMENTHEIL S ENER
MR I FLIEH, 8L F#H Cu. Mo #K
RTENHRESTE, 2H8 CK TR 19.15% M

4335%, B 5 CK MERIEFIREEKF (p<0.01),
T Si FREEREENHRLSE, H5CKH
HERESEHRRE, HEMH Mo 4B 5HMAE
HEREEEREEKE; £HEL LA Cu. Mo,
Si WEETREERETENHRESE, BCK T
F27 9.10% ~ 25.12%, HJ Si 5 Cu. Mo HIERIF
REBETREEZEKF. &K 2 HEBETUES,
GRS FHE Cu. Mo ZEHIEE AR M &4 T 1%
BERKTHRESE, £H%L L89S EREE
RETELFEAREERETHRASE.

*3 TELEMEMHEBESROEMS (mg/ke)

Table 3 Effect of different treatments on nitrate of balsam pear

s Bl it
CK 538.47+10.88Aa 588.77+12.78 Aa
+Cu 43534+£1990Bb 494.98 £11.62 BC ¢
+Mo 305.03+31.32Cc 535.18:8.27ABb
+8i 475.27 £ 12.81 AB ab 440.86 £12.50Cd
F 23.44" 29.95"
P : 0.0003 0.0001

2.3 TR E KR RSN

R4EKY, ERARMHEEESHE Cu. Mo M
Si MER Ve EERAHERHME(P>0.05). 5 CK
M, EAR L EERE Cu, Mo M Si 8% T %MK
BUESE, B5 CK MERAIREEKFE, ¥
VERE R 85.40% ~ 148.68%; 7E¥EL E#HE Cu. Mo
EMAHESEESEL CK REERET 27.72% ~
65.31%, T SiAMESBE CK BEMRK, B
EH AR R B 2 RX TR EE KT,
3 e

AR RERERA, ERBFEBHLEEE Cu.
Mo # Si fEXtENF=BHWAR, f£480 1+ i Cu
WERERE, MENRL LRSI H>NEHE, B
ER R L L Si MR ZE DL M AR g™
FEERR FUEASIEEEXETERNSi £
7%, #MRE TR WA S EEYPE—FHE
BHER, BdHMERLEMSETEDNEK,
g m, REREBAZGETENZIEZHE
ERE WA, Si fefEEYERMbNE N ST
SHEMEEEEMNRF/ER, HMRAET ™R, £k
HRNERPHREZIAE Mo ATLMREE /=&, X
55 EMANEZRA—EE, FRIHSERRMNR
B Mo MEFBRARA X, HESHRR K MiEA
BEHE, Mo. K =EHMPUMMNAE X,
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£4 FRLEMEN ve, THEMEENKE
Table 4 Effect of different treatments on Vc and soluble sugar of balsam pear

Pl @#wt g
Ve g3 Ve Bf:acd ]
(mg/kg) (g/kg) (mg/ke) (g/ke)

CK 539.4+4l.1a 3823+£3.27Cc 629.7+29.2a 82.83+433Cc
+Cu 47492152 70.88+4.43Bb 558.1 £ 14.4a 136.93+2.61A2
+Mo 5153+469a 95.07£4.32A2 561.2+73.2a 105.79+3.82Bb

+8i 542.5+16.6a 76.54+6.81 AB b 547.6+13.8a 61.76+1.53Cd

F 0.84 23.53" 0.85 85327
P 0.5085 0.0003 0.5045 0.0001

Mo REMEAMRITEEMAS, N RG>
AR MRK, EWEYEA NOs-N FHk. HE Mo
UM REXHRESES, EXAHAFRF BN
T EiEA Mo BEITRENEE. ERMRAMNL
WEM Cu ARETURERES THRESE. AR
RERFHAY, HEEXK Si SEMEM, HERTES
EYEREIM K, RMLEEHIZATINE, HMBRET MK
BMER, AARKRPMIETER Si ERBE T RE
450, TMEMARE LR Si FARREFEARE.

Mo 3t Ve &R E RIFHIER, BERE Vel
B, BEAREAHRBHTEE, EA Cu. Mo
FSi MREEM Ve SEWARMEABHBR. &
HRP+ E Cu. Mo A1 Si AT AR BE R BT HEHRES
B, MEEMMARK, 7ML LA Cu. Mo R
R EREEMNTEEESE, MER Si ErE
HRESBEEMRK, WHT SiELRPRULER, A
FLEER, TRMEMIERETEBHRAASEF
FEEHTRMELTERM,. BHSiESEN. PAKER
EFTENERKREZRESFH—SENR K.

ARRBEM L RAES K THE/MER Cus Mo fl
Si FTHHFEMRRBLERFRK, EitE Mk
BAEEE S E .
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Effect of Copper, Molybdenum, Silicon Nutrition on Balsam Pear
(Momordica charantia) Yield and Quality

WANG Rong-ping, LI Shu-yi, LAN Pei-ling, LIAO Xin-rong

(Guangdong Institute of Eco-Envir I and Soil Sci G dong Key Laboratory

of Agricultural Environment Integrated Control, Guangzhou 510650, China)

Abstract:  Effect of Cu, Mo and Si fertilizers on balsam pear (Momordica charantia) yield and quality were studied in two different

textural soils. The results showed that compared with CK, Cu fertilizer had significant effect on the yield in fine sand soil but no evident effect with

application of Mo and Si fertilizers. Cu or Mo fertilizers in silt loam soil had not significant effect on the yicld compared with CK, however, the

yield increased obviously when Si fertilizer applied in silt loam soil. The content of nitrate nitrogen significantly decreased by 19.15% ~ 43.35%

with application of Cu or Mo fertilizers but no evident effect with Si fertilizer applied in fine sand soil. The content of nitrate nitrogen decreased

when Cu, Mo, Si fertilizers applied in silt loam soil. The diversity of nitrate content between microelement fertilizer treatment and comparison was

significant in the silt loam soil (p<0.01). Application of microelement fertilizer had no significant effect on the content of vitamin C in the two

textural soils. The water-soluble sugar contents increased in the two textural soils with Cu or Mo fertilizers. The contents of water-soluble sugar in

fine sand soil and silt loam soil increased by 85.40% ~ 148.68% and 27.72% ~ 65.31%, respectively. However the sugar content decreased

significantly with application of Si in silt loam. The results showed that application of Cu, Mo, and Si fertilizers in different textural soils had

different effect on yjcld and quality of balsam pear.
Key words: Copper, Molybdenum, Silicon, Balsam pear, Yield, Quality



