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Relationship between soil fertility factors and growth of old pines and
cypress in Shanghai
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3 Tongji University, Shanghai 200090, China, 4 Chongming District Greening Management Office, Shanghai 202150, China )

Abstract: [ Objectives ] Old pine and old cypress trees are important parts of old trees in Shanghai. Soil fertility
conditions affect growth of old pine and old cypress trees. This paper studied soil characteristics in fields of old
pine and old cypress trees, and analyzed the effects on the growth for providing a theoretical basis of soil
management of the old trees. [ Methods ] Soil physical, chemical properties (soil bulk density, porosity, pH and
EC) and soil nutrient contents (include soil organic matter, alkali hydrolysable N and available P, K, Ca, Mg, Fe
and Zn) were determined. The relationship between the growth of old pine and old cypress trees and soil fertility
was evaluated. [ Results ] The soil pH was from neutrality to alkali, the contents of soil soluble salt were at a
suitable level, the contents of soil organic matter were higher, the supply of available N was higher, the supply of
available K was sufficient and the supply of available P was lower, and the contents of calcium, magnesium, iron
and zinc in the soils were stable. The growth of the pine and cypress trees was influenced by the root mycorrhizal
infection rate. The growth of the pine and cypress trees was also related to soil physical and chemical properties,
and was positively correlated with the soil porosity. [ Conclusions ] There were higher values in the soil bulk
density and lower in soil aeration porosity, and the soil air permeability was weak. We proposed to improve the

mycorrhizal infection rate and soil aeration porosity, provide sufficient organic matter and reduce soil bulk density
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in the process of actual protection of old pine and cypress trees.

Key words: old pine and cypress trees; soil fertility characteristics; mycorrhizal infection rate
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S, MRRERKENME; LBRELM, S5ERERER
BN R B, BIRR R P ENIA,
F2HKW, HHAEL 1.28~1.64 glem® Z[H],
XN 1.42 g/em?, (A PEAREZ AR TAT A FiLEE 2 1
SREEIT IR 2 At B A K iR B < 1.30 g/em’® 1945
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Oy R P B EEAE I AR L FE P EBE
By L TR B S A R AR B 0 ALY, X
4 AR AR S IREEE AR AR, RO
T AL /N B A A SR THORE 0 B PR RR T A4
AR ARG Ty 5 W R S AT T T R, A
WA LTI Z R HI, BT R AR K
SAEAE RS SRR K, LB BE /N
AT Rkt R A
2.1.2 +HEpH{EM EC {H 14 pH {E & -3 (b # 1
RMLEE RN, HHEMAWRES) . AL A R
500t . RS ERITENILEEAS BEHRS
T HEY pH (A X0, EC i B - 58 v W 19 5 L o
B, ECHAIAL, Ui 58P iy a1tk 95 00 & i
i, ARREW L b A IE R AR o e - A
it m, X R R SOK 53 FSR 3 R
+ 3% pH {H7E 5.99~8.51 Z ], F¥k 8.08,
Wb, HA S A KAT 5 pH (HiAF] < 8.0 11
TR E, AR R 19%, pH (E & A
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Table 1 Location of the sampling sites and species of old pine and old cypress trees
Tl P Hurd Tl Hi His
Species Code Location Species Code Location
TR 0557 PIFT IR 2AH 0567 NIREEEAS
Pinus parviflora Minhang Hotel Sabina chinensis Songjiang Mosque
TR 0560 P4 iUE| 0572 Jrgbd
Pinus parviflora Xingguo Hotel Sabina chinensis Square Tower Garden
FoER 0562 [ FE A GHiE| 0574 SEZEIN
Pinus parviflora Xingguo Hotel Sabina chinensis Jin Aoshan, Chongming
LB 0563 PERBEETE G| 0581 BB
Pinus parviflora Xijiao Hotel Sabina chinensis The NO.5 Hospital
1B 0527 FEAE A EXiN 0517 JEAKE
Pinus bungeana Jiading Hotel Cedrus deodara Zhou Mansion
E)-ZiN 0530 Kybay EXiN 0521 ATk B
Pinus bungeana Changning Children’s Palace Cedrus deodara Shanghai Psychiatric Hospital
E)-ZiN 0531 Kybay EiN 0522 ATk B
Pinus bungeana Changning Children’s Palace Cedrus deodara Shanghai Psychiatric Hospital
E)-Zi/N 0534 RNPEB1S ESEN 0580 FE PR
Pinus bungeana No. 81, Wuxing Road Cedrus deodara Jiading Chinese Medicine Hospital
S)Z/N 0535 R4 #%1224%5 ET/N 1587 FEAE AR
Pinus bungeana No. 1224 Xietu Road Cedrus deodara Jiading Bole Road
SZ/N 0541 Jeras YN 0525 FAYL AL BE B
Pinus bungeana Longbai Hotel Pinus thunbergii Songjiang Central Hospital
E)-Zi/N 0542 Jerais YN 1523 EFEART|
Pinus bungeana Longbai Hotel Pinus thunbergii Minhang Hongyuan
E)-Zi/N 1505 Jeras YN 12003 [EFEART|
Pinus bungeana Longbai Hotel Pinus thunbergii ) Minhang Hongyuan
S| 0500 IR AR 12017 TN HREe T
Sabina chinensis East China Politics and Law Pinus thunbergii ) Steam Turbine Factory

mS/cm ZJf], E¥JK 0.15 mS/em, % EC {4 _FiEH )5
FR#fE 0.15~1.2 mS/em, A 8 NHUHE A A EC {EHRAK
Hh, HERAE B aE, GHFIA 61.5%,
2.1.3 AL, KGR . ARBEMESE AL
FEAEA A A A AR T AR SR TR, W H
PR T SRR B R AL SR PR R L IR S A LR
T 13.6~44.7 g/kg Z 0], Tk 26.88 g/kg, Ml
IR 26 AR A K SUERAT G LT b T AR fE 12~80
gkg, BERIE TAPUT S R T,
REMBEAFRNEECRZ —, BAREE
FRAERKMER,; B Y AR R R4y, X4l
JiL o3 SEFIAE ) 454 B LU oAb Kk B R I 2 T AR 45
SCHATEESE ;B LRI B AR,
SRR A Py AR BRAR S S A ] D ) — B e,
HEr, W5 K i & FE 47.3~214.2 mg/kg 2
], P42 119.7 mg/kg, BRUEHRBES 5 0521
TIAE R SRS, HA A RS A R T iy

P R AR R KT, ARNTANTE . ARUBEALE 2.5~
8.6 mg/kg Z A, FR45 12-003. 12-017 P HUEE
S R A, R E TR, BxH
AR A TR AN . B AE 117.1~308.7
mg/kg Z 0], FH4k 174.6 mg/kg, HAR|EFK 11
Tt = 20K (100~150 mg/kg), A 6 M EK HAF]
[l % L — UK (= 200 me/kg), M, L4
T EI LN TR, O AN
2.1.4 RS OBEL Bk B BHEORAOES . BEL. K.
PR A BT R MY IR AE KRB AT E IR
R, ENUEHRE . g4 RMAERBRMET, H
B 5ANURRAREHS D, Y% 4R e R T
HERDN, S2aud AR YRR, 3£
ESUIER 7/ ki

F3EM, FEEAE 102~422 mg/kg Z 0], F
¥17 158 mg/kg, BEERLE 55~135 mg/kg Z A, F
Y38 106 mg/kg, BEaTE 21~42 mg/kg Z[0], F1y
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Table 3 Growth, chlorophyll, infection rate and root
activity of the old pine and cypress trees

< 4 ERE 2
RARS Cﬁ}zrf);i Chlijjfyll Iflie/;fn Rz%)ifij?ty
Tree code

(cm) (mg/g) (%) [ng/(gh)]
0557 5.2 0.3 15 143.6
0560 12.7 0.63 38 231.6
0562 4.5 0.04 14 1214
0563 7.1 0.54 17 160.7
0527 4.4 0.17 0 210.5
0530 7.3 0.21 27 224.8
0531 4.9 0.26 15 213.6
0534 5.9 0.25 8 209
0535 6.1 0.27 10 224.5
0541 6.3 0.23 16 251.8
0542 43 0.61 14 206.6
1595 6.5 0.6 16 262.4
0500 4.1 0.63 12 267.2
0567 6.0 0.83 26 379.9
0572 4.2 1.18 14 258
0574 6.8 1.38 26 391.7
0581 4.4 0.66 14 263.8
0517 6.3 0.52 26 1214
0522 1.0 0.4 0 39.3
0521 2.4 0.47 0 58.4
0580 15.0 0.63 35 175.2
1587 12.8 0.62 32.8 167.3
0525 4.0 0.6 24 102.1
1523 6.0 0.82 26 120.4
12-003 3.6 0.67 15 97.3
12-017 32 0.64 12 93.1

J 33 mg/kg, FEEEAE 1~3 mg/kg Z[E], k2
mg/kg, 5. P, B, BUMFESETEBRNERT, £
IEWEZN, BRI AR ARG, 2
WIATSRZS By ik, J2 R o - 3880 pH (B RRAR T 2RI
PERTEL .
2.2 MEEWIE KRS
ARKEEREEAETAERNKE, BENAE
AREEZ, BRI, TR SR EE
MR ELAZR, HaR SR 7 ROt G Pk aem

559, BARAR Y R E AR AR R PR YL A AR
SRR, HARR YR, 1 A B O
RO, B AT A E R, MR R T
RARMMIRE S, MRS, R
A

F3RY, NRGMH, EAKSE ., R,
1RYRFNAR R H) 7 T R IANTR] RO ] — A
ANFEG T BRI AR fEAKE T, f
AT REAE 4.5~12.7 em Z 0], 398 7.4 cm; P
WA PSTE 4.3~73 cm Z[8], “F440 5.7 em; AHH
RITE 4.1~6.8 cm Z[H], V34 5.1 cm; HAAHRIAE
1.0~15.0 Z &), ¥k 7.5 cm; BASHBAE 3.2~
6.0cm A, F¥H42cem, MWEKERE, SH>
FEERY > R > fhd > BN fEMFSRE T, A
FFAATE 0.30~0.63 mg/g Z[A], ¥4 0.38 mg/g, I
B MAE 0.17~0.27 mg/g Z ], F¥ K 0.33
mg/g; MM RAE 0.63~1.38 mg/g Z[H], FHN
0.94 mg/g; HINHMAE 0.40~0.63 mg/g Z[H], F
1 0.58 mg/g; BAAERAE 0.60~0.82 mg/g ZH], F
10 0.68 mg/g, MMEREE, A1 > B > HH >
TR > F S . TR, TEATE 15%~
38% ZIA], FHIN 21%, FEMRAHITE 0~27% 2
], FR 13.3%; AERTE 12%~26% Z 18],
N 18.4%; FASHAE 0~35% Z ], FXh
17.4%; S EHAE 12%~26% Z 18], K
19.3%, MWRYFRE, FE > BN > 1251 > Fis >
FUEEAY . TEMR ARG S, FEHAATE 143.6~231.6
ng/(g-h) ZIE, 3k 164.3 ng/(gh); AN HTE
206.6~224.8 pg/(g-h) Z M, V4K 225.4 ug/(g-h);
KA A TE 258.0~379.9 pg/(g-h) Z i, F¥H
312.1 pg/(g-h); FAATRIAE 39.3~175.2 pg/(g-h) 2
6], YA 112.3 pg/(g-h); BAAHRAE 93.1~120.4
ng/(g-h) Z M, “F¥9H 112.3 pg/(gh), MR RIE J1k
B, MR, HIR AR, IRUC AR S50
TR
2.3 HIEBAMERXREE R

5 0521 A5 0522 FIF R R K AR H 22,
SR PR LAEE T /AT TR R, e
AT . SRR T, WK T IR
AW SET . RTINS . R, 7%
NE R G B i AR I AR, S T 2P
TEEAT A B AR A g R, AT T
FHIESMT o
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Table 4 Correlation coefficients between the growth indexes of the old pine and cypress trees and the soil characteristics

Eiztan AR L F R MR T] HE FLBREE

Index Biomass Chlorophyll Infection rate Root activity Density Porosity pH EC
A= K4t Biomass 1 -0.076 0.712™ 0.362" —0.467" 0.429°  -0.327 0.205
£ 2K Chlorophyll 1 0.326 —0.265 0215 0.233 0.175 0.054
2% Infection rate 1 0.256 —0.416" 0.424*  -0.134 0.023
MR Z 1% 71 Root activity 1 -0.132 0.099 0294  —0.139

Bzt AHHLBT 7J<flﬁ%n ﬁiﬁfv}# ﬁ?&%ﬁi Ca Me Fe -

Index OM Available N Available P Available K
Az KAt Biomass 0.194 0.046 —-0.32 -0.385" -0.212 -0.215 0.147 0.176
42 Chlorophyll 0.376" 0.111 0.043 0.083 0.061 -0.360"  —0.156 0.103
2L Infection rate 0.549™ 0.402" -0.388 —0.03 -0.291 0307  —0.126 0.088
HLZ 3 71 Root activity 0.09 0.024 0.048 -0.522" 0.279 0.410" 0.529"™  0.267

i (Note) : *—P<0.05, **—P<0.01, n=26.

3 Z5ip

A VR AT o A A K A7 7 - pH [
RO . A E R EARILBREE N R
MG, Rt a8 REEs], A
BUT & e R, K R R R KPR, AR
W& AL TR, BRégns 0527, 0567 I+
SO, HARA R S RIS Y TR A e .
HErp B R TR, O ANTE . A
BEL OB BEOERRE, AEETSYEN.

T AR AR AR, TR
5 T AL EE XA R AR K A R . A I
WAFLBR B AR, AN, AT A AR
Z, WRERERBKEZ, WA, AT
AR R AR S R R, TE
SBRE T AR, W R A A PR R A oy B =
ARSI, FE— B, AR pHAE, i+
i ELA B 1 AL B R IN A L, R R

TIT SRV I AR, Pfr it i I 2R 3R 85
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