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Dynamic Changes of Leaves’ Main Mineral Elements

in Pecan ‘Mahan’s Growth Period

YUAN Zigian"**,YANG Xianyu'?,LING Hua',SHEN Chen'"?,
ZHAQO Weiming® , HUANG Jianqgin' , WANG Zhengjia'*
(1 School of Forestry and Biological Technology,Zhejiang A&.F University,Lin’an,Zhejiang 311300, China;2 Hangzhou Acade-
my of Forestry, Hangzhou 310016, China;3 The Nurturing Station for the State Key Laboratory of Subtrpical Silviculture, Lin”’
an, Zhejiang 311300, China)

Abstract: In order to elucidate the dynamic changes of the mineral elements in leaves of 12-year old mature
pecan trees’ bearing branches and provide a scientific basis for tree nutrition diagnosis and reasonable ferti-
lization in future,we tested nine elements(N,P,K,Ca,Mg,Fe.Cu,Zn,Mn) by the Kjeldahl method, Mo-Sb
colorimetry and atomic absorption. The results showed that: (1) The contents of different macro-element in
mature leaves of pecan ‘Mahan’ were put in the following order: N>K>Ca>Mg>P, while the contents of
different micro-element were put in the following order: Mn>>Zn>>Fe>Cu. (2) The mature leaves’ absorp-

tion of mineral elements had obvious seasonal features:N,P,K and Cu were needed greater during the pol-
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lination flowering period,as well as N,P,K were needed more during the flushing period and fruit expan-

ding period;the absorption of K,Zn,Mn had a tendency to continue to increase during the fruit growth pe-

riod. (3) The contents of mineral elements in leaves were fluctuated according to time lapse. For macro-ele-

ment, the fluctuation was small, but for micro-element, the fluctuation was noticeable large. The conclusion

is that the appropriate period for analyzing the standards of nutrition diagnosis in pecan leaves is from July

27th to August 13th. It is recommended that N, P, K and Ca, Mg, respectively as primary and secondary

base fertilizer should be added in the pollination flowering period and the flushing period, while organic fer-

tilizer should be deep fertilized before the harvest of autumn fruit,

Key words: pecan;leaves;mineral elements;dynamic change
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Fig. 1 The dynamic changes of macro-element(A) and micro-element(B) contents in pecan ‘Mahan’s leaves
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Table 1 Multiple comparisons of 9 mineral elements content in pecan leaves during growth period
P Period
LR
Element T A K ) A R RH RS T
Pollination period Flushing period Fruit enlargement period Fruit maturation period Average
AN/ % 2.614+0.13a 2.04+0.06b 1.7840.05¢ 1.5440.09d 2.02
W P/% 0.26%0.09a 0.14%£0.02b 0.090.02¢ 0.140.06¢ 0.15
K/ % 1.3540.07a 1.1540.07b 1.1440. 10b 1.3740.08a 1.25
i Ca/ % 0.77+0.08¢c 1.0640. 04b 1.2940. 06a 1.2640.08a 1.08
B Mg/ % 0.38+0.03b 0.424+0.03a 0.36+0.04b 0.33£0.08¢c 0.37
# Fe/(mg/kg) 74.28+3.50a 47,4544, 08b 41,76+3.41b 46,22+4.33b 51.32
41 Cu/(mg/kg) 13.32+1.06a 9.4+1.12b 6.88+0.32c 6.44+0. 24c 95. 45
Bt Zn/(mg/kg) 116.69+8.29a 79.254+2.71h 89.81+3.49b 90.85%3.00b 9.25
i Mn/(mg/kg) 590.41437. 53¢ 582.02+32. 26¢ 801.74+37.99b 968. 86+35. 25a 730.09

T AT AR 7 8RR %00 R AR A 70 22 5k 0. 05 B E K-,

Note: The different letters are significantly different by Duncan’s multiple range test at 0. 05 level.
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Table 2 Variable coefficient of 9 mineral elements contents in pecan leaves during growth period/ %

i1 Period
TE
Element FFAEH K 1 A EEY FN:] I T
Pollination period Flushing period Fruit enlargement period Fruit maturation period Average
AN 13.37 6.31 5.81 10. 11 8.90
i P 30. 05 7.51 12. 80 29.41 19. 94
1K 9.98 9.31 16.09 9.87 11.31
5 Ca 15.08 5.58 8.38 9.98 9.76
B Mg 7.70 6.31 12.48 22.33 12.21
# Fe 25.83 34.83 40. 28 44,57 36.37
4] Cu 22.96 44,68 17.96 15.01 25.15
B Zn 37.49 14.51 19.71 14.01 21.43
4 Mn 32.03 23.52 22.39 15.43 23.34
3 BERLUBMHRPIMTREFTEZHEEAMNEXGE
Table 3 The correlation coefficient between nine elements in pecan leaves
6% Element AN P K 45 Ca B Mg 2 Fe i Cu Bt Zn 4 Mn
AN 1
il P 0.945" * 1
K 0.318 0.545* 1
45 Ca —0.927**  —0.914** —0.369 1
% Mg 0. 342 0.165 —0. 379 —0. 281 1
ik Fe 0.679** 0.688** 0.351 —0.754%* 0.259 1
i Cu —0.682** —0.52 0.272 0.710** —0.734** —0.537" 1
PE Zn 0.849* * 0.896* * 0. 368 —0.772%* 0.18 0. 464 —0.455 1
4% Mn 0.663"* 0.724% 0.636" —0.635" —0.111 0.576~ —0.232 0.51 1

TE: % Hl % % 43 3R TE 0,05 1 0. 01 K E R EHK,

Note: * and * * represent significant difference at 0. 05 and 0. 01 levels, respectively.
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