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Variations of mineral elements contents in Sijiyou pummelo
leaves and fruits during the development period

CHEN Wei, GUO Xiu-zhu, HUANG Pin-hu, PAN Jun-hui, XU Wen-rong, LIN Shao-sheng "
( Zhejiang Institute of Subtropical Crops, Wenzhou, Zhejiang 325005, China)

Abstract: As an important part in fruit cultivation, fertilization becomes one of the most effective technologies to
improve yield and quality of fruit. Combination with plant nutrition diagnostic techniques, the theory of mineral
nutrition with fertilization techniques on fruit production was applied to understand surplus-deficit status of nutrient
elements at fruit growth period of Sijiyou pummelo [ Citrus grandis (L. ) Osbeck] and to provide theoretical basis
for the nutritional regulation and rational fertilization application. The contents of mineral elements in Sijiyou
pummelo leaves and fruits at the fruit development period were measured to study their variation characteristics and
correlations. The research was carried out in plants of over 40 years old in Sijiyou pummelo production base in
Zhejiang province since 2009. The results show that during the development of leaves, the N and P contents
decreased gredualy, the K, Ca, Mg, B and Zn contents increased in the early phase and decreased later, and the
S content increased on the whole. The Fe content decreased gradually in the early phase, then steady, and
increased later. The Cu content vept stable, and the content of Mn increased and then decreased, and finally
increased. In the development of fruits, the N, P, K, Ca and S contents present downward trends all along, the
Mg content increased at the early phase and decreased later, the Fe and Mn contents kept relatively stable, and the
contents of B, Zn and Cu slightly different at the development period. The level of collaborative absorption of
mineral elements was week between fruits and leaves, but strong between flesh and peel. Relatively high N and P
fertilizer rates should be used before the budding, proper amount of Ca fertilizer in mid-June, K and Mg fertilizers
in mid-July should be applied, and microelements fertilizer application should be emphasized.
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Fig.1 Changes of major elements in the leaves
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of Sijiyou pummelo at the growth periods

>4 58. 80 mg/kg F26.22 mg/kg; Mn SE B EF
ETHELEAGESE, BERELBES6 A20 H,H
46.68 mg/kg; Cu F & BEERE, RRME R 7.73

g
n

—— N —a—P ——K

[ 5P Flesh

g
o
-—

—
<

e
%
rel
j '

0
6/15  7/1  7/15  §/1

N, P, K contents & . #5E(%)
:

8/15 829 9/15 9/30 10/23

mg/kg,

2.2 MEHMEKPRITRTENENL

2.2.1 UEAAERPIRERBITRSENEL T
AR AFREKEILRT K 8%, RO N,
PEERM(E4), F—mlks, RA$ N, P, K
HEYETRE, 6 AR ANUEMRAFMRE N,
P.KE&45HHN 1.51%, 0.34% ., 1.96%
1.37% ., 0.24% , 1. 82% ,ER B K HESEHHT
B s, ZRWET 43 A P RE T 0.84, 0.08, 0.47 Al
0.48,0.07, 0. 54 NE A,

2.2.2 UEAAERPREFBITRSENEL B
5ER,NEMRAMRETEITLRT Ca FEEK
LR Mg F8ET So F—HIHE,RA S
HERTRE, MR Ca, Mg TERTRA.
FMRPIMRE Ca & BFERIEE KM H BT R
P, BRI TRET 0.24 f10.46 B Mg &
BEEIEAEHRMKS, 8 B 1 AR M, HHE
4174 0.098% F10.174% ,8 B 29 H G &H#a%e;
S & BRI AWM T REGR, 2R 5T R
T 0.070 #10.034 NE 4=,

2.2.3 UFEMAERPRILHMEBTRSENEL N
Bl 6 WTLIE H , DUZA R AR BB TR Fe &
B&ER, HUOY B, YOy In, ERAF Cu FER
F Mn, TR MIAE R [R]— B 3 U8, R PY Fe,
Cu,.Zn FBF/TRE,MARK B, Mn FBFH TR
o 5K, PEITTEMIL, NEMARPHETR
HEBREE, RAFRL Fe, Mn TR & EELIERE
BUN,B. In, Cu TR G EELBEBERF,

2.3 HEHARTRTRSEHEXMESINT

2.3.1 UFEMRLSH AT FOTRMEREST Xt
PR LS A # 11 #5 FUOLR & 22

2571
5 B Peel

7/15 81 8/15 8729 9/15 9/30 10/23

6/15 71
HUA¥ S TE] (m/d) Sampling date

EH4 NEMEKHRERIARETRSETE
Fig.4 Changes of major elements in the fruit of Sijiyou pummelo at the growth periods



3 BRER, % B4 TN RRL Y RoR SRR ANPR 667
0771 0.16 & 13 ¢ 020 &
A Flesh ——Ca —=—Mg =S 5 7 Peel S
06¢ 04® S g 18
3 € g :
i 03 on2E W
4T 0.4 ® g
& 010 , =
£ 03 § =
2 g 2
2 02 0.08 & :
< ©n
S 0.1 0.06 8 o
© 0 g E
0 L L ) L L N L 0.04 %D 0.5 1 1 1 1 1 1 1 0 %0
6/15 7/1 7/15 8/1 8/15 829 9/15 9/30 10/23 6/15 7/1 7/15 &/1 8/15 8/29 9/15 9/30 10/23
HUEERS (8] (m/d) Sampling date
ES5 MNEMEKHEITETRIETE
Fig.5 Changes of secondary elements contents in the fruit of Sijiyou pummelo at the growth periods
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Fig.6 Changes of microelements contents in the fruit of Sijiyou pummelo at the growth periods
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Table 1 The correlation of mineral elements between leaves and fruits in Sijiyou pummelo
Elz—fnits N P K Ca Mg S B Cu Fe Zn
P 0.963°°
K 0.788 0.832
Ca 0.762 0.804 0.889°
Mg 0.822 0.825 0.836 0.981°°
S 0. 547 0.669 0.218 0.264 0.296
B -0.985*" -0.929° -0.760 -0.804 -0.879° -0.483
Cu 0.279 0.180 0.399  0.654 0.689 -0.398 -0.422
Fe -0.744 -0.556 -0.509 -0.359 -0.459  -0.012 0.736 -0.288
Zn 0. 708 0.707 0.230 0.184 0.277 0.870 -0.640 -0.363 -0.446
Mn 0.675 0.824 0.531 0.487 0. 470 0.929* -0.591 -0.301 -0.107 0.787
I (Note) : * *—P<0.01; %«—P<0.05
®2 NEHRASRETREFTRERESH
Table 2 The correlation of mineral elements between flesh and peel in Sijiyou pummelo
Elz—fnits N P K Ca Mg S B Cu Fe Zn
P 0.977°*
K 0.956%° 0.984°°
Ca 0.978%° 0.977°° 0.956°°
Mg 0. 624 0. 566 0. 481 0. 606
S 0.9467° 0.964°° 0.961°° 0.956°° 0.479
B -0.709* -0.602 -0.518 -0.665 -0.606  -0.520
Cu 0.747° 0.720° 0.671° 0.745 0.860°° 0.622 -0.469
Fe 0.262 0. 431 0.452 0.359 0.179 0.324 0.120 0.327
Zn 0.923*° 0.913°° 0.881°° 0.935°° 0.487 0.962°°-0.667° 0.543 0. 164
Mn -0.226 -0.152 -0.055 -0.178 -0.476 0.010 0.337 -0.632 0.093 0. 006
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