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Study on the optimum contents of mineral elements in the leaves of pas-

sion fruit (Passiflora edulis)

SHI Qing', XIE Zhongchen', WANG Xianda®, XU Jiahui’, LI Jian"
('Planting Technology Promotion Center of Fujian Province, Fuzhou 350003, Fujian, China, *Fruit Research Institute, Fujian Academy
of Agricultural Sciences, Fuzhou 350013, Fujian, China)

Abstract: [Objective]The present experiment was undertaken to analyze and formulate the suitable val-
ue standard of mineral elements in the leaves of annual passion fruit in growing season, so as to estab-
lish the BDRIS diagnostic system of main mineral elements. [Methods]In 2021, 81 representative or-
chards of purple passion fruit (P. edulis) and yellow passion fruit (P. edulis f. flavicarpa) were selected
in the passion fruit production area of Fujian province. The number of fruits per m* and the yield grade
were investigated, and the high yield was statistically analyzed, which was based on 810 records. Ac-
cording to the standard, 63 high-yield orchards were selected, and 5 high-yield plants were selected ac-
cording to the quincunx sampling method, numbered and marked. In the mid-June and late September,
10 leaves at the 10th leaf position were collected from each plant, and 50 leaves were mixed into one

leaf sample, which were cleaned for standby; at the fruit maturity stage, according to the number
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marked above, 4 mature fruits were randomly collected from each plant, 20 fruits were taken as one
fruit sample, and 10 normal and non-destructive fruits were randomly taken from each fruit sample for
testing. The single fruit weight, fruit longitudinal diameter, fruit transverse diameter, total soluble solid
and titratable acid contents of the fruit were tested. Finally, according to the data of leaves and fruits,
the suitable value of mineral element content in passion fruit leaves was studied. [Results] ) Accord-
ing to the best regression simulation between the yield grade and the number of fruit bearing per Square
meter, and taking into account the actual production and the operability of the evaluation, it is suggested
that the average number of fruit bearing varieties should be taken as the defining standard for high-yield
orchards: yellow passion fruit = 16 fruit-m?, and purple passion fruit = 20 fruit- m™, which is basically
consistent with the production practice of the two varieties under the same cultivation and management
conditions. ) The results of covariance analysis on fruit quality showed that the quality of summer
fruits was significantly better than that of autumn fruits, which were characterized by large fruit, high to-
tal soluble solid content, low titratable acid content and high solid/acid ratio; The variance of fruit quali-
ty among varieties was greater than that of seasonal variation, that is, the quality difference caused by
varieties was more significant than seasonal difference. 3 The covariance analysis of 126 leaf samples
in different collection seasons (variety and season are mutually covariates) showed that there were sig-
nificant differences in N, K, Fe, CI contents among varieties (yellow passion fruit > purple passion
fruit); there were extremely significant seasonal differences in N, Mg and Fe contents between seasons;
except Fe, the content in summer was greater than that in autumn; The content of movable elements like
N and Mg in summer was higher than that in autumn, which may be related to the yield of autumn fruits
being higher than that of summer fruits (the yield of summer fruits: the yield of autumn fruits= 4.5:
5.5). @The critical value diagnostic criteria for mineral elements of standard leaves with petioles at the
10th leaf position in the summer green fruit stage were recommended as “elements (<<deficiency; opti-
mal lower limit-optimal upper limit; >excess)”: N (yellow passion fruit: 3.90%—5.40%; purple passion
fruit: 3.35%-4.90%), P (0.19%-0.31%), K (yellow passion fruit: 2.10%-4.25%; purple passion fruit:
2.10%-3.50%), Ca (<1.50%; 1.90%-3.41%; >3.81%), Mg (<0.15%; 0.20%-0.40%; >0.45%), Cu
(3.0-20.0 mg - kg"), Zn (24-80 mg - kg"), Fe (<70 mg-kg"'; 90-160 mg - kg'; >240 mg - kg"'), Mn
(<40mg-kg'; 80-550 mg-kg"), B (<16 mg-kg'; 25-70 mg-kg'; >85 mg-kg"'), Mo (0.15-1.5 mg-kg™"),
Cl1 (<2.0%), S (0.32%-0.48%; >0.52%). ®The data distribution of the main mineral nutrients includ-
ing N, P, K, Ca and Mg in the study sample leaves meets the normal assumption that p (normal)=0.15,
which conforms to the BDRIS modeling conditions, and thus a diagnostic system is established. [Con-
clusion] According to the relative physiological stability of mineral nutrition in leaves of fruit trees in
different growth regions or under different environmental conditions, the critical value standard and
BDRIS recommended in this study for mineral nutrition in leaves of annual passion fruit in growing sea-
son are also applicable to the diagnosis of mineral nutrition in growing season of perennial passion fruit
in the south subtropical and tropical regions, which broadens the regional limitations of the diagnostic
standard in non growing season in winter before.

Key words: Passion fruit (Passiflora edulis); Leaf mineral nutrients; Appropriate standard; BDRIS
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Table 1 Covariance analysis and principal component partial analysis of fruit quality

TS F 185 o b I3 5 b A
N Principal component partial analysis  Co-ANOVA Co-factor
Quality factor *RFAIE ) 5 Eigenvector FESEY) KT ¥l . , . )

Ql Q2 Q3 Summer mean Autumn mean D °
L SFW 0.097 0.412 0.866 77.00 70.40 6.60 556 <<0.000 1 82.6  <<0.000 1
ESIZE @ -0.126 0.561 -0.461 1.04 1.06 -0.02 434 <0.0001 877.6 <0.000 1
AEEREE) R TSS  0.103 -0.704 0.111 17.80 17.40 040 474 <0.0001  413.8 <0.000 1
RS R TA -0.688 -0.145 0.129 2.13 243 -030 982 <0.0001  610.1 <0.0001
[ 2 L TSS/TA 0.701 0.006 -0.093 9.16 7.85 131 1051 <0.0001  729.3 <<0.000 1
BTk Proportion 0.377 0.228 0.194
ZFITTHR Cumulative 0.377 0.605 0.799

T WAL B = b RS AL T =i Bl T, n=1260.
Note: Co-factor=Variety; partial=Variety, Season. n=1260.

7, ik E p<0.1, 45 R4 & (7=0.379.p=0.000 5)
4R (7=0.378.p=0.001 0) B (=0.247.p=0.057 4)
AT 45 FE VAR NI S MR R 1
23 mSEBEMNATREFRER

2 R 2A R 63 4N FiI 2 2 126 1 HHFER
Ji TG E W 7 2y B 45 R G Rl 5 2= 5o P AR
o NN R EMEE R S EAE B R
ARG ICHARKAE TR, NB5ia 2 1SR RO ARIR
AR, IR E AT AR . T Rl 5 =R
WS TR B KA R L I8 AN [F) 28 ) B 4R 5 0l 3

=2

Z£ 5% p<0.05 i, B 15 95%-90% & 15 B F-3E4T 047,
2 AR NS B AE TIOR3 22 5, 191 1 S<99%4>
Fr#€0.57%) ,B<95%7 £ (120 mg kg D B=5%7>
FrE13.1 mg kg™, PR SRR TG 2 35 22 s P
K=<95%73 17 $1 (4.81%) , P<95% 43 i %5 (0.328% ) Fll
P=5%741 17 %(0.167%) , "I AL Z= 1 (8] TG . 3 2 ¢ (p>
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Table 2 Covariance analysis of varieties and seasonal differences of mineral elements in Passiflora leaves and their partial

complex correlation with fruit quality

B fnFl ¥4 Variety mean ZE45°F 1) Season mean TR 52 5 5 Fruit quality
;:T e’i ents R g P77 Co-ANOVA FES e 177 2% Co-ANOVA TR AR 2 250
Golden  Purple g P Summer  Autumn g P Partial complex, r

w(ND/% 4.42 3.89 255 <<0.000 1 4.445 3.881 288 <<0.000 1 0.119 0.642 6
w(P)/% 0.251 0.236 3.1 0.0815 0.248 0.237 22 0.143 8 0.186 0.248 5
w(KD/% 3.56 3.01 16.6 <<0.000 1 3.29 3.08 33 0.071 3 0.160 0.382 8
w(Cal/% 2.13 227 1.0 03142 2.132 2.257 0.8 0.366 7 0.098 0.767 6
w(Mg)/% 0.257 0.251 0.1 0.7116 0.279 0229 134 0.000 4 0.113 0.678 4
w(Cuw)/(mg-kg") 4.75 522 04 0.540 9 5.973 3.983 6.9 0.009 8 0.147 0.464 0
w(Zn)/(mg-kg") 404 37.3 0.6 0.4370 40.05 37.75 0.4 0.546 0 0.115 0.665 7
w(Fe)/(mg-kg") 135 104 20.5 <<0.000 1 110.7 129.0 7.4 0.007 6 0.316 0.006 2
w(Mn)/(mg-kg') 269 238 0.8 0.3747 2245 283.4 3.0 0.088 0 0.202 0.178 1
w(B)/(mg-kg") 448 38.0 24 0.1239 44.25 40.39 0.5 0.496 7 0.250 0.056 1
w(Mo)/(mg-kg")  0.512 0.456 0.4 0.514 6 0.538 0.432 1.5 02167 0.153 0.4245
w(CD/% 1.15 092 139 0.000 3 1.018 1.060 0.5 0.494 6 0.179 0.2813
w(S)/% 0.470 0.448 3.9 0.050 7 0.449 0.469 33 0.070 8 0.342 0.002 1

TE AR ST T ZE E OB A R T 22 . RS ST CRR T VAR ETE) B TR IR A D s SRR LT« BT B I

Note: Variety and season covariance are covariate variances of each other. Fruit quality (SFW, TSS, TA); Correlation partial=Variety, Season, Lati-

tude, Altitude.
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Table 3 Partial principal components of mineral nutrition in Passiflora leaves and their partial correlation

with yield grade and fruit quality

“E M4 AE [ & Principal eigenvector

fRAH 9% 22 Partial, r

;:Tients 71 7 73 74 75 PR AR R AR S R

YG SFW eV &R TSS HTA
N 0.453 -0.023 -0.094  -0.382 0.041 0.042 -0.016 -0.047 -0.096
p 0.423 0.117 -0.240 0.061  -0.198 -0.017 -0.068 -0.148 -0.082
K 0.377 -0.223 -0.352 0.093  -0.263 -0.016 0.056 0.023 0.147
Ca -0.147 0.561 0.131 0.027  -0.116 0.290 0.005 -0.030 0.089
Mg 0.148 0.474 0224  -0.302 0.215 0.192 -0.035 -0.100 0.010
Cu 0.069 0.369 -0.110 0391  —0.043 0.116 0.103 -0.084 -0.090
Zn 0.268 0.058 -0.046 0.400 0.625 -0.022 -0.083 -0.027 -0.069
Fe 0.203 0.016 0.418 0.188  —0.367 0.039 -0.223 0.241 -0.040
Mn 0.260 -0.192 0.430 0.155 0.410 -0.032 -0.063 0.023 -0.186
B 0.221 0.219 -0.269 0347  —0.069 0.296 -0.213 -0.098 0.011
Mo -0.073 0.388 -0.306  —0.218 0.138 0.108 0.002 -0.108 -0.120
cl 0.183 0.137 0.438 0.148  —0.333 -0.015 -0.117 -0.104 0.050
S 0.396 0.044 0.108  -0.433 0.012 0.126 -0.247 -0.079 -0.208
TTHA X Proportion/% 23.24 14.59 13.46 9.98 7.91

Foor=0.231 53700=0.177 1;n=125;
FATTHAE Cumulative/% — 23.24 37.83 51.29 61.27 69.19

= RO = A 2 A SRR A = R B A A

Note: Principal partial=Variety, Season; correlation partial=Variety, Season, Latitude, Altitude.
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BEL DU) AR 48 85% 43 o £ 3 IR 4.25% 55 R 3.52% ~
3.50%, HiE FiE B LR EE N TR R,

S 5 B e i R S A O, B e
fiE (£ 3), &0f & $<0.525% 5 SFW 1] r=-0.166 . p=
0.103 5,5 TA 11/=-0.109.p=0.288 1. ANILHELES K
it & EPR N 0.52% (5 SFW I r=-0.148.p=0.155 7;
5 TA M /=0.134.p=0.196 5) , -5 [E & A B 5
HE EE 0.32%~0.48% . A 5% S it B X 7 75 34 it Jit
YR Wi 27 LA, AN DL SRR (1] %8 H I S i BB
0.2%~0.4% , 45 b br i B , AHIE 7R 1 38 B 384X
17.5%, AR G LIRATF . A R Fr S Ik fEx) 7 7 5%
SFW 1520 oK WARIE , G R IR E .

72 F RS TRk RN 14.59% , 7 BERIK [H] 1] TR
Ca-Mg.Mo. Cu, £l H15y Ca. Mg Bl P4 AE it AE 3=
B4, H Cas Mg 43 1 ¥ /2 1E 25 & % p (normal) =
0.246 5. £ 7=H NLPL K i AE 247 24 100% , 7K
Q1 5 Q2 vk LbHE KT, Ca Mg Jifi JE 27 KA 62.8%,
BRBUEFEF Ca Mg HEIEA NP K EE AL, —
i Ca Mg BRI RL, JUH: Ca IEXS R 14 4143 pH H
AEFENRIMER, 3 pH &4 M 1 AN AL, Mo A
RS A B AR A R A el 3% pH 5 A A%
Mo A 2% Cu 433l 52 55 35 TEAR O L SAR G0, BRI 1
Ca.Mg 5 Mo 76 — A, it Cu 5 Ca (1) )
7] ¢ R B AR 7= Hh i it FH Cus Ca 2R B 1A 9%

A Ca 5GBSR (YG) B B3E IEMC, RIAFE
BIAFLEGR CatRL , 1X 5 4 el 41398 L ] 357 36 477 pH fh
K5 Bk Ca Bk Mg IR &5, & A Ca=1.5%15
YG ] 7=0.184.p=0.073 0, 4 Ca=1.9%H} , 7=0.167.
p=0.157 4, @ WH R N Caih Z TR EEEHE T
PR #EIE ES AR S HE B E FIRG.41%)
it & FIR(3.81%) . A FUFEE12738.10% (B% KT
131 Ca-16.67%(£14 1/6)Hk Ca. H# Menzel &2
) Ca & 838 B AR UE (1.75%~2.75%) , A SCHE S 138
HARE(1.90%~3.41%) T BRI =7, b BRIG0E &3 , (2
AW FERER Ca 1) 99% 73 ik 3.74%.

A Mg YG 2R3 IEASG, BRI R
ZER(ER2EKI ., L0 E Mg=0.15%5 YG 1 =
0.162.p=0.093 0, B AER Mg FFR. [FBH A Mg &
FHKES B RN IEA K (=0.438.p=0.000 3),
15 N G 3 i e [ B REAG S FH 7 R 0, 4 B2 R4
KU R BUE SR W ZE. R ES MR H
Btz FR S H Mg & & 1 0.2%~0.4% , i & F IR

0.45% . AH% Menzel 55 1) F5 #E (0.3%~0.4%) 1L T
PR FITTBCSE S A A B3R 73.0% . ASHIF FERE A7 I
F Mg 5 Ca iR AH < (7=0.356 \p=4.9-E) T4 2 2 )
FIILR XA iE Mg 5 Ca 8] BEoAFS PR R A
HE R, ] BEME— A BE 0O RERE R R D AR 3 25, 4
[ T VA e P A B Tl i 52 AR 5

H H Mo & & 10%~90% 1] 7 iz % A 0.12~
1.17 mg-kg's T AR WIGHZEM F Mo i& B {HHIE,
7 FEAR G 21 4% pH i BRI YO0 WT fE 821 Mo Wi, il
Mo i B AH B 15%~95% 7 7 % )9 0.15~1.5 mg - kg '
Mo 5 HAth ## & 7t & Cu.Zn.Fe.Mn.B FJ 4 75 A
) 2 B3 B A, 58 (Citrus spp.) d b 7= [
BRI R e 3R A A A X S AR AN E R
Je AR R K

M CufefEZE T A3 2 5, © VKEEH v Cu
T 1%~99% 7> 1 207 5% D H 0.71 mg - kg i i#
¥ % 24.0 mg-kg', Z{H D=1.5E-3xQP*(QP A 1%~
99% 3 o7 BB, F=20.4.p=0.004) 25 H K, 5
—RIC R RGN, G . B A
Cu AL Z2 E LI ZANER A R, WK 24 &
o7 o A JE T AT 2 KU, 4 PR K2R >60%
K= <30%", H 8]t F Cu 2% 1 7 2 28 T B2
A, (A G o PR A K Y, B RK T & A it 2
TS YRFR AN, PRI Cu 251 22 e R ARV By A
B R, B AR RIS o 0 R Cu 6 10% 23 7 £
2.7 mg-kg', BVOEE FHRIL3.0 mg-kg'; H 90%7
£7406.9 mg-kg', KT Menzel &7 JE A K FiE
H_FFRQ0mg-kg"), HEFEGI .

Z3 ER TR R (13.46%) B T 22, FERIL
7] 7] GTER C1.Mn. Fe, X Z 38 7] 5TRA K \Mo. #5108 Z3
N pH Ay, W2 SRR & — o, e R
el - 438 = TR N R 4148, 135 pH 545 2045 Mn.
Fe 5 B 2B E MK, 5AMUEK Mo F#EEIE
AR, CLRIA T IERAR R . 22,23 ERIH 5
13 pH A oK, {H 22 5K Ca Mg B 1% i I8 pH
AR T Z3 B PR AE, R 2 CLARARME +
R AL , Mo TE 72 Z3 R AIE 5Tk 7R A2 UE A 35 HE 2%
B ot T R e A SIS S A T, £ A AR
F e AR T 45

MR ClEMAEREE R, B REERT
KR CURIETZ, — oK A=A R A G CIMY, )
1M LI & A 5, DAgs ) BRR N E . AL ClL95% %>
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K7 1.74% <2.0% (Menzel %5 P [ br 4D , 2 5]
Mo 1EVIRBGAHAZE M CLE & 0.1%~1.0%", H itk )
7 7 7 5 i = CLYEY)

HF Mn & &5 TA BB FH ARG, R
A MR . &0 A, Mn=50 mg - kg, 5 TA 1)
r==0.141.p=0.130 1, 4L F N Mn<50 mg kg Nk =
PR . 3E B I 15%~90%7 17 %1 80~550 mg kg '
BB AR (100~500 mg - kg™ DY 55 , BT 2 M5
TR B 1) s 2 350 A TR 1 38 (pH<<6.0)™', T R 1+
356 TP RS Min B B A X B ey, RORT R 2 0 I
TR

M Fe A P lE] =R AAAE R E E R,
H 5 352 5 5 SFW LTSS & 2 M 9% (£ 2.3) , el ik
Z 5 ERE A WG R RN, &0 A
Fe<70 mg - kg f1=240 mg - kg [ , 5 SFW.TSS
()4 = -0.156.0.141, p=0.099 6.0.137 4, F % Fy
ZTFREE=E BR. #2200, ofphEEER
NIRRT, B R ERARE B KR F Fe
B W R M 5 =0.539.p=7.3E-6, 5 %4 i 41 1%
® Fe 5 5 Z (HEKZ) M 7 Fe 10%~95% 73 fir. 21
87.9~155 mg - kg, 7 i} Fe i& B 1 90~160 mg - kg
AHAGBN TG 7 3% AR K ZEPR#E (100~200 mg - kg ™) W]
SAWAE (AT G Fe AL 5)) 55 Bl - 08 38 v 1) — Mo
. FEIBHMH A FeEB®FWERSKEZH TR
MR AKEE T EZE, RUUITTERIEA M. S(p<
0.1, JRIK 2T HIEH A 7.

Z4 F 5y TR % 9.98%<10% , 1E [A] 51 ik 3 2
FIEZn.Cu.BEITCE, WM TT#k EZ N SN, &
M i 52 465 1) Ay e T e 245 (Cus Zn) 55 - T i AE (Zn.
B) FE A IR BT = A5 PUAEE, Cu s Zn 4
P, T AE AT T E A F) 30 S i — A AR R A
I T it 245 CAELD 5 P00, 4 2 98.7% - 3B B (3845 %4
B<C0.5 mg kg 56 [ B A H ERAE 5350,
N 5BIF PR R

A Zn 10%~90% 73 7 %4 17.8~74.9 mg - kg ',
H EPR 5 Menzel P45 #E (40~80 mg - kg DAY,
1M PRI ARG . X 55 48 A 20% 1 3EFE 7] Sk Zn
(H3EH K Zn<<0.5 mg - kg ™) AR A= P2 E Zn N
W LE A DG, TR 7 2 5 ) A S [ A A Zn 2~
10 mg-kg', LIEAGR Zn L2 m &8, MR Zn i
B R PR E 25% 7> 7 57 24 mg - kg, ER5IH B+
L hRHE 80 mg-kg'.

A BE YG.SFW 2 IE . ffiAHXK (K3, i
YG 5 SFW K4 r=—0.280.p=0.001 7, Rl &k B F 32 4%
i FEUL S KR £B5 YG.SFW.TSS.TA fhiAH
FHEH IR, 24 B=16 mg- kg ' MI<85 mg- kg IF , 4 17
(Al A% e il 2 PR B ME R B (IS p (B & YG)=0.090 3;
2 B=24 mg-kg' F1<72 mg-kg' I, & 35 HEAG 50 %
BAKp(B & TA)=0.229 1. ik, i Bi& B AN 25~
70 mg- kg, FEACIE B 3 51.2%; B = R IR 16 mg - kg
528 FESmg kg, FAGHEREE X
76.2%. Z: M Menzel 5P Fr#E (B 40~60 mg - kg™,
AW FEREE B RAL 16.7% 5 WIRAFF A LR o

75 T8Iy TR 7.91%<8%, 1F [A] T ik 1= %ot
K ZnMn, W A IR ELTTHR N Fe Cl, 5 74 Tl fif st 2
AAHTE] , M TE i ZnMn 2% 586 71, %0 Zn Mn BN
PR, MBI RIS . Bk Z1~Z3 FeA 1]
FON IS R R RSy, AR B A R AR TR
Eb 74.13% (1 3/4) ;1 24 Z5 VA2 AR 4 it IR 5 Jite
2 AY, FHRTDTER LG 25.87% (2] 1/4) .

25 FEW RITRLZEBDRISEN

ETHHFORE BT 7R NLP.K.Ca.Mg 7t
AR A 5 2 IES R p(normal)=0.15(FK 4) ,
FF £ BDRIS B 2 F , (HHE A 78 2.4 43 T N K JG
R AP AEAE 2 2 R, N T AR R AL ST
BDRIS 4 — 2 Wil (% 5), HiZ Wi 28, G r M
KA RE P ME (Mean) 5 b5 72 (Std) H B, B 2 4
fn Pl B R I RE A 4R JL Rl 37 . BDRIS Iy SR A i -
NE H PR 3.32% T 58 R iE 5 F IR 3.35%, & H F
PR 5.12% 0] 5 2 A df Fb o B B PR T 3948 5.15% 40 24
(F4) K& HIRME2.13%~3.88%, 54> i fhid& B R
PR 2.10%A W) & , 57w fhod B R IIME 3.88%4H
2N TCRGASE RN T IRIUGE S ERICE
P . BRI 2 A iAo NGWK e R AT R
PRIEAAA [, 5 E PRI AR JJAAH R, B TR
17 A7 P8 R RT MR R A 30 5 SR, 78 T e YT A A, HLJ
AR 56 G FAE VO . HAth PLCa Mg 7T 3 i Bl 2
F o NVK TG E B 53 it M 5 256 s A 1) R G Ji2 0
DX, — M8 P £R- G 5 7 (58, A0 2R3 Bk . FH I 75
G, WRE S b PR I .

KT BDRIS P F5 0 5 S 52 i it 7= s SR )
BT Wk 6 Frw , BDRIS 5 it | K P17 $5 £ 2 5 3%
IEAHOG, 5 5 Ca Mg 47 Fi5 B2 A 5 2 FUAH G
5 SFW B & & A ¢ s it v Ca “F i f5 805 YG.
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Table 5 The critical value diagnostic criteria and BDRIS diagnostic parameters of

the main mineral nutrients in Passiflora leaves

T Il S5 Critical std BDRIS 27 2:4{ Diagnostic parameter (n=63)

Elements ik Z Lack J&H Suitable  JdfEOver “FiJMean H5ifE%ES  fEfrIndex N P K Ca Mg
Ww(ND/% 2.85 332 512 559 42200 0.7000 N 1.000 0

w(P)/% 0.17 020 031 034 02540  0.0433 P 05258  1.0000

Ww(K)/% 1.66 213 388 434 3.0024 06840 K 07079  0.6055  1.0000

w(Ca)/% 1.50 190 341 381 26553 0.5882 Ca -03576 -0.2871 -0.4158 1.0000
w(Mg)/% 0.15 020 040 045 03000 00775 Mg 01346  0.0614 -0.0789 0.2278 1.0000
iﬁgﬁf £ o6 128 128 196

SFW 73 Jj] S8 & 35 1E AR YG 15 SFW 24 i
FHHAHK . JHYVE R OBDRIS B iU & 77 k17 51
Wk ZER T B K 58k Ca it Mg, VAR AT TR
RN CaMg 55 KE FRRERE , ARFE AR OC R AL
2k Ca B Mg 8 A, 1Ml & K e s PiEH &
B IX 5 AT 2.4 Ry 0 M ARAE » Tt JE 5 R B
Ny EETiE Ca Mg I8, JE Ik Ca 7] 51 28> ; @SFW 5
BDRIS 52 S 5¢ , R B BUE 77 P A TR
1 SEW, AP LR KA s ©SFW 5 YG 24 25 it
TSR AT & SR A — R, B VEAIE T AT 7T
KBRS
%6 BDRIS RTETHIEHS~EFR
RREGRIRIER ST
Table 6 Partial correlation analysis of BDRIS and

element balance index with yield grade and fruit quality

AR AT

o L A

447 Index powis |, 0 B s mie
TSS TA

N -0.111  0.165 -0.001 0.075  -0.174

P -0.061 0.063 -0.054 -0.111  —0.130

K 0.197 0.100 0.018  0.100 0.140

Ca -0.231 0378 -0.056 -0.076 0.116

Mg -0.236  0.099 -0.026 0.002  —0.058

RSN YG 0.072 1

L SFW -0.177 -0269 1

ALY B & B TSS-0.055 -0.029 —0.049 1

A E IR AR TA 0.157 0.054 -0.157 0.024 1

VE :700=0.23137005=0.176 ,n=125 , i K F-= b Ffr .
Note: 700=0.231:7005=0.176 ,n=125, Partial=Variety.

2.6 Mg.ZnREESHIE

5 AR S A TA) Mg (<<0.20% ) (1) FF 5]
2515 32%, @SR . B Mg HFREIR 2 R I
FEE L RS — B St A A, 258V
k. SR A Mg<0.2% 7 46 B BUE AR

M Mg <0.10% 7 I 3 RURE AR , 5 Bk Mg 12 Wi bR ifE )
Ao HH 10% MgSO, - 7H,O M-TH W jifi 1 X516 8 41l
M E 10 d Ja FE A E 4, 60 d 5 Mk & Mg H
0.055% ~0.197% ¥ & $2 F+ 2 0.215% ~0.275% (p=
0.000 4)3d& E /K F, Hrif Ja it e 3 B A Mg 54116
i Mg, B[] U5 45 48, A Mg=0.227~0.808 Mg, p=
0.001 0, BIFIEBURE 5 Mg VAR £ 1EHL . HEE
75 K F VRS TR 8 (O B > 40% ) 1ot it 78 5 3221
H LA LB F5 IR, 2 B AE PO 3 3 2 72 B S F R
BEIHTH R 16 B Mg A2 22 421

FH 1) H- Fr R Zn( <24 mg - kg™ IFERI 2 15 25%,
IR RIS o R Zn FE R R BT 5 B Mg A %
FERIEA ST, 756 Mg Zn TG R B N
FIF e JIAR S — oA o R Zn i P 4 IE T B
e NN UGSy (e SRy Sy C o T €AY o)
R RPIR, & Zn<22 mg-kg's PEUIEL, H[A)Hh
InIEA SR Mg ik . K 70%AFREK WG(F Zn
14.5%) 7% B 711 500 {3 e it - [ 76 44911, 60 d i, i
B8 ZnH 21.2 mg-kg' W E R T 42 42.6 mg - kg
(p=0.014 8), Zn & EIXIE B, - E 4,

3%

— RARA R U TR R IR AR S
i A 2 aCHF) ULE 8 G K/ 5 SR R AU 22 7 0
FERRI P4 B R (RS2 R, 10— 6 A R 74 7 T R
SRV R LB AR TR . R YOZ S b 2, TEBE
FC AR PG T AR B iR T B AT e SRR, e
1R RS ROR SRy IR T R
RE R SGAT IR RS RAE, HI L2 T EH R
FERAR 2 a BLRRFFIEAZER ; [R] RIUK Y ] #5 3t
SRAE » bR SR FE AR AR S £ 2 3.335° 4K 710 m,
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S 6343 @ AN [F) s i PR AR v 7 SR Bl A
DA 25 M el 5 R 855 A 0 2 S, R AR AR B ) A 22
AN () EE AT R . AR Menzel S5 il bR A
AR PR F B4 2% 40 Nambour Hi [X 4 /N 5 @, AHF 5%
KREMRNESSREERE N ZFE. AE
K= 7 53 G 3 18 BV I R P on R A, S AHBLR
VS B R A K TR e B B8 02, BVE 5 AR e A
BRI A IR 58 A k.

VO 7 AL R I B A TG B, DR T — AR A T
VEAR RS 5 2 AR U A AR it EE R S e SR X
il o AR AL A — B L IR H AR S5 SE ) R
MR AT BE IR Ay, AT AR B AR R AR E
PR BURELEAS [F) A K B AN R A B 264,
WA S FRARHEAE R I — SRR , A S A
(P8 B I T UE FR AR Kl B AR U, AMIE
TR — AR AR RS S [RIRE R AT R R L B
1) 2 AR V0 B A KR BT BUE SRS WA
% DRl s vhE i FH b A BB ) PO v ] g ST 4
iy b [X P 3 2 A AR DT AR S 20 L R IR TR
(Nectria haematococca) ~ % Jpi (Phytophthora nicoti-
anae var. parasitica) 6%, —f 2~3 all T H B H
T, PRI A 78 i 8 — R AR BT i i i s R 2
FRUEFR 2 A R K FR 2 WbnE, SEo& A T [
VO A A 7 IR SEBR

KT PSRRI - o I P A e 3
R P edulis 1. flavicapa B TC T 5 , ks FL VA & 25 1
i AR TSR RIS P R 5 BEAR R P edulis 1) 53
S 5 BRI DA RS MR I AR AT, T 9 8 2R

20 3O

e
M

PO A S T N ZE 55 10 AL JR A B ke
SE » WHERAE A KR R ALY, SR, DR VG 755
B2 RA KA, 7R M R A SE PR A2 Hh H 24 3=
Al K ZE S, A AR S T A A AN ] e LA
WrsE 55 1 AL Ik, MR YO AL R 248 i
CEEA K & 76 % BB = TR AR B A ) A, BT 58 1E
S S s “IAN TR A AT A ) B0 R 3G

FH AR 5 40 BT B4 v SR T 48 0 DR At [ {0
FEAAL AT 5] 598 2 126 5 e T2 R R B IR, 38 AT 1
EEMERZ —. Bl SR, KRR IRE(FSI=
1.10) £ 32 2 (p<<0.000 1) & F 35 S (FSI=1.01) , H.
2 LRV T [ RS & (TSS=17.0%) 1 & % (p<
0.000 DI T3 H (TSS=18.2%)

FEZ RS T B8 Q2.Q3 F i/ A LR
Ji & SFW S F5 £ FST A7 {E DTk B SOT JiG » IR0
BITE 2 LGt o M B W o Xk, 1 5 R4 32 A
I DTRRA S8 7% Q2 i =8 5 Bl i i, BRI SFW 5 FSI
FHSE o LLIEA S >0 5, 17 Q3 FAH 5% BTk r<<
0 /%4 JE IR « AL H SFW L FSIAF7E 5T ik .S F J&
X2 SFW 5 FSIAMFAE AR L1 58 R 2 8UN, Hirh Q3
(135 1) I S 2 Q2 (2R jli o 1) M2 , R
RS AR % .

YT AT HTREBIAEAE B S i BE , B F5 5 4L
Brh i SRR RS, DA ST e FE br 5 52 R

A 2% BDRIS {8 4 8 ] 7] 2 B8 SCHR[6]SAS 15 5
IR 2 W RE . AHEFORE A B B AR R (n=
126) , (S HR[ 710 5 “BDRIS 2 Wr 2 $ A Ak 40 J& 2
307, %} BDRIS £ Wi 2 5 1) T FE S AL B 4t 1 i
SCHE

4 ik

HetE B 2 N — A AR VG B e i
B IR TGRS WIS BORAFE I R I e R I SYE
EWirE(<ERZ B FIR~EE FIR; > &) AN
(B :3.90%~5.40%; 25 5 :3.35%~4.90%) \P(0.19%~
031%) K (3 B : 2.10% ~4.25% ; 25 F : 2.10% ~
3.50%)  Ca( <1.50% ; 1.90%~3.41% ; >3.81%) -
Mg ( <0.15% ; 0.20%~0.40% ; >0.45% ) + Cu (3.0~
20.0 mg - kg') Zn(24~80 mg-kg") \Fe(<70 mg-kg';
90~160 mg-kg'; >240 mg-kg') \Mn(<40 mg-kg'';
80~550 mg - kg \B(<<16 mg-kg';25~70 mg - kg'';
>85 mg-kg')\Mo(0.15~1.5 mg-kg") .Cl1(<2.0%).S
(0.32%~0.48%; >0.52%) ; A bRl v] {2 42 A R 55 1
T E K A G R E RS
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