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Correlations Between Nutrient Concentrations in Leaves and
Quality of Fruit in Seedless Wampee

WANG Rongping, LIAO Xinrong, LI Shuyi, LAN Peiling, DING Xiaodong
( Guangdong Institute of Eco-environmental and Soil Science, Guangzhou 510650, China)

Abstract ; The seedless wampee, Clausena lansium, in Yunan of Guangdong province was used to study
the relationships between the N,P, K, Ca and Mg concentrations in the leaves and fruit yield and quali-
ty. The simple correlation analyses showed that correlations between nutrient concentrations and fruit
quality were different among phonological phases. During bud differentiation stage, there was a significant
negative correlation between the N or K concentrations and fruit acidity. The Ca and Mg concentrations
were highly positively correlated with vitamin C, and Ca concentration was significantly correlated with
fruit soluble solid. The concentration of K was highly negatively correlated with soluble sugars. The Mg
concentration was significantly correlated with soluble solids and vitamin C. There was a positive correla-
tion between K concentrations at flowering stage and fruit productivity. No significant correlation was ob-
served between the nutrient concentrations in the leaves at fruit stage and fruit quality. At fruit developing
stage, the concentration of K was negatively correlated with fruit soluble solids, while the Ca concentra-
tion was highly positively correlated with yield. During harvest stage, the N concentration was highly
positive correlated with the soluble solids and soluble sugars. Canonical correlation analysis showed that

the concentrations of Ca and Mg in leaves were highly correlated with fruit soluble solids and vitamin C.
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To#% 3% 2 Clausena lansium &2 R85 1Y J@ &
LRI, TR TR A RS R HE
T\ B, N . T AR R R O B
Ji 7, B A 3 R A YRGS SR A T AR
K, B AR I R JE , R AR W K, B AR
HUHIN AT I —. BRI AR AT e
T IR T e A At R S — YA T Y

WEFRTCRZ—, B R A K Y 8 2 5T LA,
Xof SRR B B A R W AR A e AR RS
AR R A AR R AR R Y R 2 RS R
P, 4 T T L B 0 SR A A 7 B R R A
MR RBETOC AR F A, R A B
SRR, B R G4 HA AT i SR
SEHE IR S . DA AR R TG A B R A Ak 8 R
R T EAR B L T O T R M R4 5 R
SE i JBT Y 0% R F 5 i DL A T A SCTE R I F 9 A
fik O DU e TR B SRS RS S SR
(] R RH SCPEBIFE , S A% o Bz AR 48 B R v, 3
R R SRS B R R AR

1 #577E

KGR
PR AR AR T BRI A A 4 A A 0
B T ARIEFSEA IRER [w(N) 2 46% | F5EEREIE
[w(Ca0) & 30% ,w (MgO) & 10% ,w (P,05) K
12% | FE A [w(K,0) 2y 60% | G # [ w(K,0)
H51% ].
1.2 REHZE

PR O AR SRR MR pH 4. 13,
WL 27.57 g + kg_l BB 65. 12 mg - kg_1 | AR
0.37 mg - kg™, FEAEN 68.72 mg - kg™, LSS
B354 0.190 0.0. 008 4 g - kg™, A0 4 BE4)
524 0. 18 .,0.32.0. 55 mg - kg_l.

ARG LB 4 AR (T ~ T4) F1 1 A%t R
(CK) ,Hri T1 ~ T4 R 14(2°) 3813, NP K
(5 1.3 K7 (RIMIG . &53 95 K7 ) 19 1E 38 g8 1521
(£ 1), LSRR AR R CK, A0 PE 9 B, EEE 3
W FHE) N P K AR AR A I A 475 53
I, B2 RS, A3 A A A FUH SR, o E )
G350 46. 0% Fi1 54. 0% . HASAL It FH I E] 4 8 .9 H il
BAE LA, &S 5 H A R Y 36.0% (. 55. 0% Fil
9. 0% . H-AF Nt FH s B] R 28247 3 5 A7 A 4301
AR AR B 67. 0% (22. 0% F1 11. 0% . il 77 =Xk V)
Jit. Vi) A B 1 7 28 By 2 CadkA 7
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Tab.1 Experiment design of N-P-K rate
o R/ (kg - 467" - 4E7D) N: P:K
N P K JHEE L)
T1(N,P,K,) 0.30 0.30 0.40 1.0:1.0:1.3
T2(N,P;K;) 0.30 0.80 0.80 1.0:2.7:2.7
T3(N; P K;) 0.70 0.30 0.80 1.0:0.4:1.1
T4(N,P;K, ) 0.70 0.80 0.40 1.0:1.1:0.6
CK 0.85 0.20 0.50 1.0:0.2:0.6

1.3 RESHHAE

TR TR B 6 4 VR A A i, AT B
Fie oy pr i B 2K 43 33 0, 3855 4 4 e SR R
TR I

SRl o B A AR PR B A R A
KAERF A 2 B AE 2R AR A (1 7)) R (3 A) .
HIRIA(S H) SRR 6 H) Fs (s H),
HOREERAS Ay B A R I (R85 3 .4 i, AR Ak B
B9 MR BERRFE AR R P AL 4 AT R RE L 40 A
RAER T ARAGEE, 26 AT 0 SRS Y, ety
MISEEG 2, SR U H B e it AT Ar A B R ST )5
HASE R RN L, £ H.

hHP 4 N 2 P o2 K &R H
H,S0,-H, 0, JH & LSRR, 285 4 N P #0
ek , 4 P ATBLER B e il e, 4 K KE 4y
HOCEEEI % , Ca Mg Fe \Mn Cu Fl Zn 7 5 i+
WS A3 BE I, B 22 ¥ 236 , Mo i
P A

FEAR SR E 7 = B R A R KA 51 1 2R
FEFAT AN A4, dE2E R C(V, ) R 2,6- A SE M
R R (R FE AT IR 27 ) SR i e TR
AR YR BRIR — R e (e s B 5 Ty i
T Bt R WYT(0 ~80% ) FHppii .
1.4 SiraWAE

I 550 7 55 AL S o 008 1 L AR A O 43 AT
Z WS CHR[ 15-16 | 1T

2 HERES

HE#xaSEERIMAMEEEXKR
M2 BRI A 45 R ol DL, 7E4E 2 0 AL
WL H) A N K i R R R A 3 el
F AR SR - 0.555 4 - 0.647 6; 01t
Fr Ca Mg &1 5 Vo &80 AR R 3 | 3% EA
5K, FHR AL 0.672 2.,0. 515 751 )7 Ca H2RSL
A B S IEAR G, MO AR O 0. 548 250t
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P AETFAERI(3 A) MR Mg i S nl R R B
Ve & 8 50 3 B A O, A 5E R 80 5 o 0.561 2,
0.529 5; M K i 577 2 B F IEAC R R, M
KFH 0.537 5, 1M A NP K Ca 52K 526 R
AMRKER. AELIRI (S A) M F Fr o0 & 5 2R 5%
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Tab.2 Relations between nutrient concentrations in different months and fruit quality

KIIC6 A) i Fr K i 5 RS n i PR R ) e 1
TR, FCR B - 0.513 9, M Ca i 5774
W FIEMCKR, KR LN 0.580 9, 1 F NP,
Mg & GRS i BB —E R R TER S
2JYI(8 A) M N & i 5 RS0 T VR [ 4 Fal i
PEME A B IEAI DG IE R AHSE R B3 0. 658 9.
0.691 4,1l P K, Ca Mg 5552 i BUR R BLH —

SE AR,
K2 TRAMMARSSESRITE MANXAR

sokr MXERE ()"
1 A 3 A 5 A 6 A 8 H
N S5t EIEY 0.002 6 0.459 9 -0.187 17 -0.423 1 0.658 9™
N & 50l i hEpE -0.105 5 0.006 8 —-0.098 7 -0.410 1 0.691 4™
N &5 0mE -0.5554" -0.3118 0.240 8 0.2211 0.216 3
NE&EBSHEECEE -0.1212 0.472 8 0.088 6 0.2660 -0.176 0
N & 575 0.288 8 0.039 4 0.128 1 -0.176 1 0.2552
P & 5EHEIEY) -0.2930 -0.078 6 0.169 8 0.3903  -0.1185
P & 50l b -0.1853 0.122 4 0.110 6 0.210 1 0.075 8
P & 5 0mE -0.401 3 -0.3200 -0.1210 0.4119  -0.277 1
PEESHERECFiE 0.049 2 -0.276 6 -0.256 8 0.1340  -0.3907
P&EYTE -0.119 1 0.045 3 0.086 6 -0.0547  -0.4353
K &8 5 al sk gy -0.433 4 -0.266 0 0.055 8 -0.5139" -0.2013
K & & 50 b —0.746 5™ -0.179 8 0.378 5 0.091 3 0.292 8
K &b DR e -0.647 6™ 0.0512 0.2759 0.156 9 0.212 6
KE&ERE5®%ELCHE 0.022 6 0.316 0 0.2284 -0.1073  -0.1133
K &5/ -0.038 3 0.5375" 0.118 6 -0.006 4 0.114 0
Ca &t SV PERIEY 0.548 2" 0.3417 0.143 9 0.306 9 0.437 8
Ca 5 5 A b 0.398 3 0.151 4 -0.0412 0.500 9 0.013 8
Ca & it 5 BB 0.199 6 0.043 6 0.237 6 0.188 7 0.146 6
Ca i 5HARCEE 0.6722* 0.3659 -0.117 2 —0.2495  -0.0303
Ca &t 5/ 0.1321 -0.205 3 0.340 5 0.5809* -0.0589
Mg &&= 50 EHERIEY 0.344 0 0.561 2" 0.256 4 0.201 6 0.385 8
Mg & 55 ] b 0.347 4 0.130 1 0.205 6 -0.2517 0.227 3
Mg & &5 RRE 0.216 7 0.061 9 -0.201 5 0.1043  -0.3332
Mg Zig 54EE R C i 0.5157" 0.5295" -0.1270 0.2417 -0.1178
Mg & i 5" i 0.150 3 -0.061 3 -0.199 7 -0.4602  -0.3718
1) 7 .05, 13 =0. 5145 1o o, 13y =0. 641.
2.2 MAFESESESRIRREMWHAEIEXXR P (x;) \Ca & (x,) Mg &8 (x,) BT —H7Z
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i, U A IR SRR N S8 () PR () K

HIZE 2 IR ZEAEZF AR (1 ) iR 3 i
5 RS J5 A A [ R S K ) S K (P <
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BB, 43100 0.949 1 F10. 816 0, Hir &5 T i AIAH
KRBT AL & B A AT B oy PR 2 A8 o (] S A DG 1)
77, 14% 55 11 B0 RAH 5 R B0 A & WA OC A5 8. o
S 75 () SR S 11 16, 94% . R, XFAR T %o e A i
(1) R BT 20 BT AR b i e 7 33 1 2 A [ G 1Y
FEER.

H T 5 A5 72 e 1) I i B A [m] AN LR AT
FuA , BRMAR SR AR AL I B 2 550 (m, ) 25 HH B
RRUFFH DGR , 50 I A8 1 5 MR AR i 2 ] () AH G
FHCr, (WAL R TR SRS TR 4. K4
TS SREAT AT, AT RIS T BB A i (A B

u; =0.369 4 x, — 0.189 1 x, + 0.264 5 x, +
0.9452 x, + 0.297 5 x4

v, = 0.174 1 y, + 0.596 4 y, — 0.353 4 y, +
0.902 6 y,.

HIEHREHE «, BAHCRET I, B 5 R Ca &
(x4) Mg 5 (x5 ) A7 7R 588 0 IE A5G, M 56 R B0y
W 0.915 7.0. 691 0,u, 5HAth 3 A0 5750 & &
FEA 1 D L6 5000 1) O R B LA, R ok T L B
R ouy, FEGR T M Ca A Mg 373 K/MW 25
AR, BIBERS it Ca & &t Mg & S 38N, u, £7
FERR S 3G . RIRE o, S TESHEETE Y (y,) .
A2 C(y, ) 1A DGR B0 A7 AE BH 0 1) 1E A 3G, A0 ¢
ZRA 1R 0.591 5.0, 780 3, H It v, AT LLFRRE K
T AIEEEIE Y A 2 C R ZEAPEIR. X —Zk
PEA A UL | Ca Mg 75 i 5 J 52 AT PR DR 9 Fi
YR CHREMXEREY, M F Ca Mg & & A8 N
ATRES R AT ME R Y A £ C SRiEE, 5
&2 M fAT BAH DG M s R — 3.

SRR (uy \o,) SR
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Tab.3 Canonical correlation analysis between nutrient concentrations in leaf and fruit quality

A St | SRR I J AR T SRR R IV
SO AR BEKCF HUNHDCRE REKF HUNHDCRE REKF MUNHSCRE REKF
1 0.949 1" 0.024 9 0.816 0 0.2513 0.5717 0.512 6 0.417 2 0.4230
3 0.864 5 0.348 3 0.724 5 0.602 7 0.558 1 0.728 3 0.1753 0.868 9
5 0.868 8 0.557 2 0.600 5 0.895 8 0.475 4 0.8752 0.127 1 0.9293
6 0.9332 0.128 4 0.696 8 0.628 4 0.569 5 0.6727 0.238 3 0.768 8
8 0.863 3 0.228 9 0.793 6 0.386 6 0.510 4 0.669 7 0.374 6 0.506 5
R4 EFHUPRBTENSHRTER XMROBX R
Tab.4 Canonical variables and their correlation coefficients with related traits
X R AR R ] J ARG T H AR I AR RV
RN mi n . " . n y
%, 0.369 4 0.0257 0.126 1 0.419 2 0.721 1 0.779 8 -0.817 4 -0.464 0
%, -0.189 1 0.025 6 -0.2163 0.378 9 0.653 5 0.676 3 0.906 2 0.563 4
e 0.264 5 -0.286 4 1.2013 0.949 4 -0.630 6 0.087 3 0.034 4 0.071 1
X 0.9452 0.9157 0.276 5 -0.264 3 -0.357 1 -0.1725 -0.270 8 0.148 3
x5 0.297 5 0.691 0 0.134 8 -0.282 8 0.160 7 -0.067 9 0.370 0 0.399 9
LRI 1 SRR 1T SRR ARV
R L r I ., L . l, r,
1 0.174 1 0.5915 0.084 3 -0.320 4 -0.674 0 -0.097 7 -1.170 1 -0.733 4
Y2 0.596 4 0.293 4 -0.626 0 -0.873 8 1.224 8 0.3273 0.5913 -0.207 9
Y3 -0.353 4 -0.0500 -0.5265 -0.829 4 -1.036 0 -0.508 6 0.083 1 0.2258
Ys 0.902 6 0.780 3 0.137 7 0.3145 -0.0159 -0.396 6 0.670 0 0.367 2

1) m, JAFEAEA 2 5L 85 i T RA T F ,r, o, BB R H R, x v, 250, 05 25148 NPK Ca Mg &2 ,y, .
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