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Seasonal variation of leaf mineral nutrient concentrations
in seedless wampee ( Clausena lansium ‘ Yunan Seedless’ )
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Abstract: Seedless wampee ( Clausena lansium ‘ Yunan Seedless’ ) is a new and nutritious fruit tree, but
lack in research of cultivation and management. This objective is to provide a basis for rational fertilization to
improve fruit quality. The seasonal variation for mineral concentrations of nutrient elements in leaves during
growth of seedless wampee were determined for different phenological phases, including autumn shoot growth,
bud differentiation, flowering, fruiting, fruit growth, and harvest stages in three different orchards
( Xincheng ,Nongkesuo, and Nongwei) of locations fertilized with organic and combined fertilization. Results
showed that the concentrations of N, P, and K decreased from autumn to the next fruiting, but recovered
with fertilizer application. Ca and Mn concentrations increased from autumn shoot growth to fruit maturity. The
concentration of Cu in Xincheng Orchard decreased to a minimum during maturity, but increased to a
maximum the following autumn; in Nongkesuo Orchard Cu was maximum in the fruit growing stage, but
decreased to a minimum the following autumn; and in Nongwei Orchard Cu was highest with bud differentiation

and lowest in the fruit growing stage. The seasonal variation of Zn in Xincheng and Nongwei Orchards
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decreased to a minimum in the flowering stage and peaked at harvest (Xincheng) and the following autumn
shoot growth ( Nongwei), whereas in Nongkesuo Orchard Zn decreased in the fruiting stage and increased
during the following autumn shoot growth. The Fe concentration in Xincheng Orchard decreased to a minimum
in the flowering period and increased to a peak in the fruit development period; however, in Nongkesuo and
Nongwei orchards Fe peaked in the autum shoot growth stage, decreased to a minimum the following autumn
shoot growth ( Nongkesuo) and flowering stage ( Nongwei). Concentrations of B for the three orchards were
lowest in the flowering stage, maximum during the harvest stage in Xincheng and Nongwei Orchards, and
highest the following autumn shoot growth in Nongkesuo Orchard. [ Ch, 5 fig. 1 tab. 10 ref. ]
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Table 1  Physical and chemical properties of the sample soils

AHHLEY HIRILRE/ (mg -kg™")
(g-kg™) PR HEBE A SCHPERT SCHAPERE AN AROR AR Ak At
B 413 27.57 65.12  0.37  68.72  185.56 8.43 0.18 032 055  2.29 111

b5 pH

LB 4.87 19. 63 89.54 63.16 43.89 571.95 76.27 0.18 1. 86 5.52 6.97 44.18

K7 6.50 36.23 153.18 154.75  254.38 1976.25 259.21 0.36 4.39 86.58 2.12  160. 34
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Figure 1 ~ Seasonal variation of N, P, K in seedless wampee leaf of different orchards
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Figure 2 Seasonal variation of Ca and Mg in seedless wampee leaf of different orchards
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Figure 3 Seasonal variation of Cu and Zn in seedless wampee leaf of different orchards
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Figure 4  Seasonal variation of Fe and Mn in seedless wampee leaf of different orchards
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Figure 5  Seasonal variation of B and Mo in seedless wampee leaf of different orchards

MRE A AR TR 1 R SRS, DRI, T4 B BB R RO A T RO HEE TR I, A
RAKEMLEAANTE, WG R R ETAR, SEO= R TR,

3 ANREE A b AERON I B ORI O B e i A AR B B i R B BT, 2R TR
AIRKAH I BT I, SRR ] BE SR ISR o B b b 70 25 45 AR RO AL AL . (EL TR X6 oA B B i B A
A B RO B R, i T 2 MOTERAERAE F AR E

JUAZ BB A A o o B B B AL, TR Pl 2 AR s e/, BRI RO AR
RPATER SRR WUA R R, BAIRRIR R /M RZRPEITEAEZF A B R R (E, SRR
WK S R/ ME

3 AR JoA% B A R B PR A AR, HTORIAR 2 2 AN SR BE AT AR A Y
P BIERI AR, AR IR E WG, AR TR e A A R B A IR SR AT R TSR Pl 1
LRI AT HUIE, MR BEE SR D AC M R A, DR e A 1K ) e RAEL

3 AN RPE O B B R Bk Z T AR A LB A, BTIRCR e AR AR R, AR ST 3 284 0T 7
WRBUT RS, 2R ER BT, RS IR B R R (E, R SO TR ARBHIT GRS 1 4F
AR AE A TR, Z IR T AR Bir BT} s e 22 53 el AR 00 ) e e (L B O AR D A B M1
(B, 225 H Tt P A ALAC I T 25 A BRSS9 14 BE 1 o

3 AR G| TR B I 4 S5 B T AR U B /ML, BT SR A 2 2R el 7 WA Tk ) A R
{EL, BRI SR, AR SR Bel 7T B WO R U 18 B B R A

S0k

[1] #iRiE, TE. REFRMEFRURWOILRARE]]. FZL2%EH, 1995, 22 (2): 138 - 146.

[2] B, Z00R, Hrsc, 55 SEREFRBWHERII]. B2k, 2005, 22 (4) . 586 - 588.

[3] Rhf&mE), FRAR, HPRiEE, %, “Féhe 57 MMl EZEFR TR S BIVEMAEMLII]. RZE2%¥4M, 2000, 27
(4): 240 —244.

(4] MR, RAkE, BRI, % EE&R0 A £y BonE & E0REEASIE ] mduR ik K254,
2005, 28 (6): 23 -27.

[5] 2=, BEgoR, BISR, 4. My M VD WAl g RAR 0 b 5 8 SR S TR [ 0], 3G A AL 2= i, 2000, 8
(2): 113 -117.

(6] ¥, #klg, TR, % AEAWAETNT FOTE S RELERKRBNWARMLL]. HICRMBHE KF 0.
HRBEERR, 2005, 33 (8): 91 -95.

[7] LR, By, 284l 55 OB EAYAREUsE[)]. TR, 1998, 18 (3) . 275 -280.

[8] B, VEMIL. JoME B EYS Rt R BOR (1], oLl R, 1998 (1) 17 - 18

(9] JHLLEE, HIRM, ZEAAR, %5 BORSCREFIARRE R SRR T]. WHGERYIARR:, 2003, 32 (3): 16 -20.

[10] &dnbh. T3efllfb2esrprik M), dbat. fEGRHE Rt 1999 331 -338.



