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Abstract: Taking Eriobotrya japonica ‘ Baiyu’ as research object, mineral element contents and their
variation laws in different organs (leaf, flower, and fruit) and cultivating soil at different developmental
stages were studied, and the correlations of mineral element contents between cultivating soil and different
organs, and among different organs were analyzed. The results show that with the growth and development
of E. japonica, except for gradual decrease of Mg content in leaf, contents of N, P, K, Ca, Mg, Fe,
Mn, Cu, and Zn in cultivating soil and different organs fluctuate, but their fluctuation ranges and laws
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are different. The variation ranges of contents of N, P, K, Ca, Mg, and Fe in soil are relatively small,
while those of Mn, Cu, and Zn are relatively big. The variation ranges of contents of major element N,
P, K, Ca, and Mg in leaf are relatively small, while those of trace element Fe, Mn, Cu, and Zn are
relatively big; contents of major elements in leaf at flowering stage are generally higher than those at fruit
stage, but contents of trace elements are generally lower than those at fruit stage, and contents of Fe,
Mn, Cu, and Zn in leaf are all the lowest at full flowering stage. Contents of major elements and trace
element Fe and Mn in immature fruit are generally higher than those in flower, but contents of all
elements in mature fruit all decrease dramatically and are the lowest at fruit ripened stage. The correlation
analysis results show that there are correlations at different degrees of each element content between soil
and leaf, flower, and fruit, and between leaf and flower and fruit. Overall, contents of Mn and Zn in soil
have a relatively big influence on mineral element contents in leaf, those of P, K, Mg, Fe, Mn, and Zn
in soil do in flower, and those of N, Mg, Fe, Mn, Cu, and Zn in soil do in fruit; those of N, Mn, Cu,
and Zn in leaf do in flower, and those of P, Ca, and Zn in leaf do in fruit. In addition, content variations
of most mineral elements in leaf, flower, and fruit have no significant correlation with those of
corresponding elements in soil; those of most mineral elements in flower and fruit have no significant
correlation with those of corresponding elements in leaf. The comprehensive analysis results show that with
the growth and development of flower and fruit, mineral element contents in different organs and
cultivating soil of E. japonica show different variation laws, and their correlations have also changed.
Based on the results, it is suggested that fast released fertilizer and mineral fertilizer should be applied
reasonably from flower bud differentiation stage (late August) to full flowering stage ( early December)
and from young fruit stage ( mid February) to fruit ripened stage ( mid May) during the practical
production process.

Key words: Eriobotrya japonica ( Thunb.) Lindl.; cultivating soil; organ; mineral element; dynamic
change ; correlation
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Table 1 Comparison on mineral element contents in cultivating soil of Eriobotrya japonica ‘ Baiyu’ at different developmental stages ( X+SE) "

KHE W

N&H/(g-kg™) P i/ (g-ke™') K/ (g-kg') Caid/(g-kg™') Mg i/ (g kg™')

Developmental stage N content P content K content Ca content Mg content
2016 Flower bud differentiation stage 1.41+0.18Aa 1.70+0.08Ab 4.03+0.30Bc 5.61+0.52BChc 2.33+0.22Cc
JEAEI Full flowering stage 1.32+£0.16Aa 1.84+0.10Aab 4.95+£0.36Aa 5.47+0.31Cc 2.72+0.18Bb
R Young fruit stage 0.93+0.12Bb 1.96+0.14Aa 4.85£0.36Aa 6.48+0.32ABab 2.56+0.20BCh
SRELE K Fruit expansion stage 1.33+0.13Aa 1.82+0.18Aab 4.76+£0.40Aab 6.88+0.48Aa 2.96+0.18Aa
AL Y] Fruit ripened stage 1.26+0.15Aa 1.90+0.28 Aab 4.14+0.43ABbc 5.61+0.39BChc 2.36+£0.22Cc

KE

Developmental stage

Fe 54t/ (g« kg™')
Fe content

Mn &/ (mg - kg™")

Zn Ght/ (mg - kg™')
Zn content

Cu &/ (mg - kg™")

Mn content Cu content

AL 24346 Flower bud differentiation stage
&AL Full flowering stage

R3] Young fruit stage

AL K Fruit expansion stage
AL ] Fruit ripened stage

22.05+1.05Bb
24.63+1.16Aa
23.05+1.09Bb
24.87+1.36Aa
21.84+1.71Bb

750.18+37.65Bbc
592.45+27.60Cc
751.89+31.90Bbc
913.47+26.87Aa
697.28+21.27Bc

19.16+2.27Bb
17.59+2.61Bb
25.93+£2.40Aa
19.70+1.37Bb
19.90+1.59Bb

226.03+13.96Cc
542.27+22.69Bb
165.25+11.48Cc
704.55+28.11Bb
883.76+33.36Aa

D [F] 2] F AN ) K5 FIING bk B3R 22 S i 3 (P<0.01) A1 2 (P<0.05) Different uppercases and lowercases in the same column indicate the
extremely significant (P<0.01) and significant ( P<0.05) differences, respectively.
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Table 2 Comparison on mineral element contents in leaf of Eriobotrya japonica ‘ Baiyu’ at different developmental stages ( X+SE)!)

asE

N&E/(g-kg'') PHE/(g-kg™') KHE/(g-kg™') Cafi/(g-kg') Mg &/ (g-kg™")

Developmental stage N content P content K content Ca content Mg content
62550463 Flower bud differentiation stage  16.81+1.23Aa 1.27+0.11ABab ~ 10.75+1.38ABab 18.23+1.31ABab 2.30£0.50Aa
JEAEHA Full flowering stage 15.36+1.61BChc 1.38+0.13Aa 11.31£1.33Aa 16.71+1.17BCb 1.88+0.36Bb
S Young fruit stage 16.65+1.10ABa 1.37£0.13Aa 10.28+0.67ABCbc  17.18+1.48ABb 1.71£0.15BCbc
SN CHH Fruit expansion stage 15.08+1.05Cc¢ 1.19+0.09Bb 9.55+0.82BCed 19.60+1.26Aa 1.65+0.26BCecd
HLSE S Fruit ripened stage 16.21+1.66ABCab  1.10+0.10Bb 9.47+0.40Cd 13.34+0.80Cc 1.35+0.08Cd

KEM Fe 2t/ (mg - kg™") Mn 24/ (mg - kg™") Cu &t/ (mg - kg™") Zn i/ (mg - kg™')

Developmental stage Fe content Mn content Cu content Zn content
25046 Flower bud differentiation stage 191.39+13.13ABb 223.43+10.05ABab 8.63+0.30Aa 151.05+5.54Bb
JEAE I Full flowering stage 168.15+4.01Bb 165.94+4.77Bc¢ 1.97+0.15Cc 70.30+7.50Cd

248.44+5.43ABb
375.92+11.41Aa
250.97+5.90ABb

200.82+8.83ABbc
212.76+9.41ABbc
279.06+6.78 Aa

3.78+0.52BCbc
3.29+0.28 BChc
5.68+0.41Bb

228.78+6.08Aa
115.05+4.95BCbc
88.14+4.45Ccd

2] Young fruit stage
HSLE K] Fruit expansion stage
SRELIY Fruit ripened stage

D G5 AR [ KB FINE F R4 3575 25 Sk i 25 ( P<0.01) 1 8.2 ( P<0.05) Different uppercases and lowercases in the same column indicate the

extremely significant (P<0.01) and significant ( P<0.05) differences, respectively.
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Table 3 Comparison on mineral element contents in flower and fruit of Eriobotrya japonica ‘ Baiyu’ at different developmental stages ( X+SE) !

REW WE N &R/ (g kg™') PER/(g-ke'') K&/ (g-kg™") Cafii/(g-kg™') Mg/ (g-ke™)
Developmental stage Organ N content P content K content Ca content Mg content
W26 Flower bud 1t Flower 11.51+1.11Bb 2.23+0.28Aa 14.37+0.86Bb 14.33+1.51Aa 3.04+£0.29Aa
differentiation stage

AL Full flowering stage 1t Flower 13.10+£0.98Aa 1.92+0.16Bb 16.38+1.41Aa 7.43+0.49Bb 2.51+0.30Bb
SR Young fruit stage B2 Fruit 15.26+1.34Bb 2.64+0.28 Aa 17.86+1.16Aa 11.94+0.82Aa 3.03+0.18Aa
SRS K Fruit expansion stage H5Z Fruit 19.92+1.13Aa 2.53+0.22Aa 15.03+0.84Bb 10.26+1.71Bb 2.39+0.20Bb
RSN Fruit ripened stage  J-5E Fruit 5.59+0.50Cc 1.26+0.18Bb 12.12+1.05Cc 1.84+0.30Cc 0.73+0.12Cc
KEY aE Fe &ig/(mg - kg™) Mo @i/ (mg-ke™')  Cufri/(mg-kg™')  Zn i/ (mg-kg™')
Developmental stage Organ Fe content Mn content Cu content Zn content
2540 8 Flower bud 1t Flower 74.03+2.86Aa 101.64+7.55Aa 6.72+0.46Aa 277.42+17.90Aa
differentiation stage

AL Full flowering stage 1 Flower 99.37+2.25Aa 77.50+6.89Ab 1.75+£0.57Bb 95.84+5.09Bb
LI Young fruit stage S5 Fruit 114.70+1.70Aa 123.55+5.98Aa 3.34+0.31Aa 165.98+11.35Aa
ALY K] Fruit expansion stage H5% Fruit 76.07+1.57Bb 119.19+6.47Aa 1.99+0.23Bb 161.71+13.11Aa
SRS RE Fruit ripened stage  S5EZ Fruit 47.82+1.65Cc 19.76+2.49Bb 1.25+0.36Cc 45.98+4.40Bb

D [R5 bR 6] 1 RS F/ NG SRR 2R R — 28 B AN R 3 0 6] 2% S b i 3% (P<0.01) F1 1 3 ( P<0.05) Different uppercases and lowercases in

the same column indicate the extremely significant ( P<0.01) and significant ( P<0.05) differences among different developmental stages in the the same

organ, respectively.
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Table 4 Correlation coefficient of mineral element contents between leaf and cultivating soil of Eriobotrya japonica * Baiyu’ "

ANEIFEFRIEAHE R E0  Correlation coefficient among different indexes

EEEL

Index S Sp Sk Sca Swg Ste Sitn Seu Sin

Ly -0.268 -0.192 -0.236 -0.043 =0.447 s —0.478 -0.158 0.172 -0.325%
Lp -0.257 0.022 0.369 0.067 0.074 0.173 —-0.344 % 0.247 —-0.482#x%
Ly 0.099 -0.097 0.052 -0.298 -0.177 -0.014 -0.324+% -0.154 -0.346
L¢, 0.192 -0.156 0.236 0.471 s 0.292 0.310* 0.432%x% 0.016 -0.388x*
Ly, 0.301 = -0.278 -0.222 -0.182 -0.132 -0.065 -0.027 -0.212 =0.557 %%
Ly, 0.093 -0.038 -0.007 0.337 0.278 0.071 0.457 % 0.054 0.208
Ly 0.210 0.267 —0.457 % -0.066 -0.250 -0.236 0.088 0.044 0.329:
L¢, 0.194 -0.185 —=0.519#:x -0.293 =0.502#x* —0.464 % 0.072 -0.120 -0.184
L, —0.549 0.121 0.079 0.366 -0.078 -0.126 -0.118 0.692 %3 —0.695 #x*

I)LN »Lp Ly Lea s L s Lpe > Ly > Lo s Lz = SRR s NP K Ca Mg .Fe Mn Cu F1 Zn {5 Representing contents of N, P, K, Ca, Mg, Fe,

Mn, Cu, and Zn in leaf, respectively; Sy,Sp,Sk,Sc,sSwg»Sre »Sun»Scu »Sza : Iy Fs 3P N P K Ca Mg . Fe Mn Cu f1Zn &
Mn, Cu, and Zn in soil, respectively. = :

contents of N, P, K,

232

AR S
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EBB LR T RAES
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MR EE, L
TRMAAPY TR S EA

x5 MESRM AF ESREIETTRTEIENEXRY

ﬁijb?/ﬂﬂ

P=0.05;

% . P=0.01.

1 Representing
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Table 5 Correlation coefficient of mineral element contents between flower and cultivating soil of Eriobotrya japonica * Baiyu’ "
e b AEFEFRIA]HIFE 4 240 Correlation coefficient among different indexes
Index S Sp Sk Sca Syg Ste Siin Seu Sin
FLy -0.286 0.267 0.339 -0.002 0.329 0.330 0.728 5 0.435 0.595 %
FL, -0.126 =0.714 5 -0.229 0.620 -0.545+% =0.571 %% 0.157 0.140 —0.632xx
FLg -0.248 0.512= 0.447 = -0.096 0.647 s 0.631 #x* 0.277 0.240 0.718 53
FL, 0.164 —0.584 5 =0.721 %= 0.324 =0.725 %% =0.679#x* -0.425 -0.333 —0.938xx
FLy, 0.048 -0.347 -0.557 0.105 -0.436 -0.372 —-0.505 -0.534 —0.667
FLp, -0.180 0.097 0.300 0.250 0.250 -0.028 0.478 0.313 0.280
FLy, 0.107 0.149 =0.597 % -0.078 -0.112 -0.053 =0.710%=* —-0.583 -0.410
FL¢, 0.151 —0.446% —0.784 % 0.203 =0.630%x* =0.651 3 —0.598 5 -0.488 —0.921 %
FL,, 0.111 —0.591 5 =0.670%x* 0.503 = =0.736%x =0.737 -0.343 -0.230 —0.939:x
DFLy,FLp ,FLy ,FL, JFLy , FLg, , FLy, ,FLc, ,FL,, : 4351FRRTE NP K Ca ,Mg.Fe Mn,Cu Fl Zn % fif Representing contents of N, P, K, Ca,
Mg, Fe, Mn, Cu, and Zn in flower, respectively; Sy,Sp,Sk,Sc, Sy »Ske »Swn »Sca »Sza : s 4% N P K Ca Mg .Fe Mn Cu F1 Zn i
Representing contents of N, P, K, Ca, Mg, Fe, Mn, Cu, and Zn in soil, respectively. # : P=0.05; #%. P=0.01.
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Table 6 Correlation coefficient of mineral element contents between fruit and cultivating soil of Eriobotrya japonica * Baiyu’ ')
ek AEIFEFRIE IAHE 2280 Correlation coefficient among different indexes
Index Sy Sy S Sc, Sy, Sy, Sy, Sc Sz,
FRy -0.007 -0.020 0.327 0.433 0.705 5 0.654 5 0.504 0.129 -0.390
FRp —0.445 -0.038 0.347 0.284 0.546 5 0.511: 0.507 0.428 —0.681 #:
FRg =0.670: 0.170 0.388 0.192 0.267 0.255 0.196 0.677 s =0.762%x*
FR, -0.424 0.089 0.381 0.347 0.524 5 0.512 0.370 0.495 —0.691 5
FRy, —0.528 % 0.074 0.396 0.291 0.452+ 0.437 0.338 0.582 53 =0.771 %%
FRy, =0.558# 0.286 0.376 0.236 0.236 0.289 -0.102 0.701 s —0.738
FRy, -0.420: 0.047 0.460 0.398 0.629 5 0.572% 0.551 0.421 =0.607x*
FR, —=0.630#x* 0.217 0.435 0.254 0.199 0.228 0.096 0.701 s —0.788 %
FR,, -0.093 0.143 0.329 0.492 0.758 0.713 3% 0.462 0.203 -0.310

D FRy,FRp,FRy ,FR¢, , FRy, , FRy. ,FRy, , FR¢, ,FRy, Sy FE R i NP K Ca Mg .Fe Mn Cu Fil Zn & Representing contents of N, P, K,
Ca, Mg, Fe, Mn, Cu, and Zn in fruit, respectively; Sy,Sp,Sk,Sc, Sy »Ske »Swn »Sca »Sza : RN 3 N P K Ca Mg .Fe Mn Cu F1 Zn %
& Representing contents of N, P, K, Ca, Mg, Fe, Mn, Cu, and Zn in soil, respectively. # : P=0.05; s%. P=0.01.
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Table 7 Correlation coefficient of mineral element contents between flower and leaf of Eriobotrya japonica ‘ Baiyu’!

e b7 AEIFEFRIE FAEE 2250 Correlation coefficient among different indexes

Index Ly Lp Ly Lea Ly Lye Lyt Ley Lz
FLy -0.371 0.052 -0.341 0.148 -0.365 -0.124 —0.660 —=0.718::% —0.634 s
FL, 0.5123 0.125 0.187 -0.149 -0.151 -0.089 -0.146 0.233 0.189
FLk -0.261 -0.272 0.035 0.256 -0.273 -0.123 -0.332 —0.680 =0.674
FL, 0.788 -0.012 0.451 = -0.289 0.244 0.147 0.457 0.803 = 0.725 %
FLy, 0.777 5 -0.094 0.405 —0.487 = 0.205 0.199 0.450 0.624 = 0.493
FLp, -0.235 0.142 -0.394 0.359 0.001 -0.205 -0.438 -0.552% -0.194
FLy, 0.588 % -0.345 0.566 %% -0.214 0.448 % 0.267 0.595 %3 0.630 %% 0.548 %%
FL¢, 0.763 % -0.061 0.449 -0.294 0.406 0.233 0.558 0.857 0.847 s
FL,, 0.787 3% 0.012 0.439 -0.139 0.283 0.125 0.419 0.754 %3 0.727 s

D FLy,FLp  FLy ,FL¢, , FLy, , FLg, , FLy, ,FL

Ca»

cu s Fly : S0 FeRiEH NP K Ca Mg .Fe Mn,Cu #l Zn &% Representing contents of N, P, K, Ca,

Mg, Fe, Mn, Cu, and Zn in flower, respectively; Ly, Ly, Ly, Le, , Ly s Lo s By » Lew s Lo = SR b N P K Ca Mg Fe Mn Cu Fl Zn & &

Representing contents of N, P, K, Ca, Mg, Fe, Mn, Cu, and Zn in leaf, respectively. * ;
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P=0.05; ==, P=0.01.
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Table 8 Correlation coefficient of mineral element contents between fruit and leaf of Eriobotrya japonica ‘ Baiyu’ D

Foh AR RIE] S R 5L

Correlation coefficient among different indexes

Index

Ly Lp Ly Le, Ly L. Litn Le, Lz,

FRy -0.127 =0.7763x* 0.046 0.813 % 0.125 0.475 % -0.147 -0.059 0.420
FRp 0.267 —0.633 0.229 0.753 -0.031 0.277 -0.354 -0.010 0.706 #*
FR¢ 0.407 —0.536%x* 0.449 = 0.552 %3 0.039 0.089 -0.136 -0.017 0.731 %%
FR, 0.204 —0.676%x* 0.304 0.768 5 0.112 0.313 -0.122 -0.082 0.653 %
FRy, 0.296 —0.630x* 0.381 0.736 % 0.033 0.233 -0.164 -0.015 0.725 %
FRy, 0.356 —0.442 % 0.521 %3 0.451* -0.094 -0.133 -0.024 0.044 0.479
FRy, 0.134 —0.718#x* 0.182 0.769 % 0.082 0.359 -0.243 -0.123 0.786 %
FR¢, 0.361 —0.560* 0.576%x* 0.630 % 0.108 0.181 0.108 -0.020 0.737 s
FR,, -0.022 —0.655#* 0.007 0.534 % -0.111 0.121 -0.397 -0.085 0.402

b FRy,FRp,FRy ,FR, , FRy, , FRy. , FRy, ,FR(, ,FRy, I FER I NP K, Ca Mg .Fe Mn Cu Fl Zn & & Representing contents of N, P, K,
Ca, Mg, Fe, Mn, Cu, and Zn in fruit, respectively; Ly,Lp,Li,Lc, Ly s Lie s Lyt s Ly » Lz ¢ SRR B H N P K. Ca Mg Fe Mn . Cu 1 Zn &
& Representing contents of N, P, K, Ca, Mg, Fe, Mn, Cu, and Zn in leaf, respectively. % ; P=0.05; =x. P=0.01.
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