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A study on young Ginkgo plants etiolation
and the countermeasures

JIANG Dai-hua, CHEN Pei-qiong. BAI Hou-yi.
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Abstract: According to the vestigations in orchard. pot experiments. field verifying experiments and indoor
chemical analysis, we found that the main etiolating cause for young Ginkgo biloba 1.. plants was the lack of ef-
fective nutrients in soil,low pH value.high acidity .high active aluminium content.and the existence of alumini-
um toxicity. Corresponding preventive measure is provided in this paper. that is applying N P K fertilizer. lime.
organic fertilizer, and B. Zn chemical fertilizers.
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1 MEE T

1.1 RESIRBUREAMNREP[AE

RO AREETXART HAEARHR
iR, AEAN.FMEMNBSTYNSAEFRL
WL FMAER, R — S RECEHENRERE L&
fB. MAEUBETASAMNZELAFENATH
e, —HESEE A ZHMAT. R AL
REHFm 2R E, THR Y, ZHhgEk.
ER.PHEMMAFEREE,EE, B AEMHEHR

BT EERBET . ANEY —HAEHEK. X
B, B T Aot R ARG B T AR B IESE . 5
R, EERBENREMZ —WNEERET
RE X+ R AR RS AR AR BB R R R
X + 3 KA AR AR & AT AR AT

1.2 AW

L2 14k T HEKFER¥RE LT WIERE.
1. 2. 2 43X A4

L.2.2. 1 R L8 HIX+HRANZERETYW
UK, yENZOTHFELAEMNOL, TBHFE

F1 BHARKIREEREBERE

Table 1  The physical and chemical properties of the soil which used for pot experiments
FOUR - WEE g g SOEE RBER n qmm wam
pH Organic Alkali- ! - Exchange Exchange . . . .

Available P Available K Available Zn  Available B Available Al
{H matter hydrolyad N ¢ v ke') (e - kg able Ca able Mg ¢ e ke c ko) € e kg™

(g* kg»)) (mg - kg’l) mg 124 g g (mg * kg’l) (mg * kg'l) mg g mg g mg g

3.98 3. 65 17- 8 0. 65 39.6 364 41. 3 0. 82 0.10 252. 2

RAERILE 1. 1.3 KARKIEXE

1.2.2.2 R & A MmN EA SR 5
FOEAHED, ‘
1.2.2.3 e OAVE . 8% A K. AK
Ak BAEKG kB RE CSERE. S8,
1.2.3K¥&#+ RHRES MAE. ABHAFEER.
(ON @NPK @NPK+ 7K @NPK+HHLE ©
NPK+ A K +HYIE+B+2Zn,

BHAKL 7.5 Kg, MEBEESR 15K, HTHE 3K,
FRABEILX AT, EIEERE 2.

x2 AHARELERBERER - &D
Table 2 The application of fertilizer of pot

experiment in different treatments

AE ¥} Fertilizer I I I N Y
R#E .16 1.16 1.16 1.16 1.16
Urea

e —  2.67 2.67 2.67 2.67
Potassium chloride

BeER e — 11.43 11.43 11.43 11.43
Lime superphosphate

BAK - - 30 — 30
Slaked lime

ARA# - - 30 — 30
Ground limestone

AP — - — 150 150

Organic manure

BAFEGHBWIRE 1.16 ¢/ BNV 4
ViBREH HLAE 100 g/4%, 438 V BE i 0. 05 L Eab #1
0. 05 % i BR %% .

T 1997 £ 3 A~ 1998 4E 8 A KA EM
BRI R EL I NPK+ AKX +FHHLIE
+B+Zn A M U E BT K HRIE, BH
66. 7 hm*, [Rl1AF R S2 X FRIX
1.4 tFmBEH*:

1.4.1 3% 547 B A AR #0% NH,” —N:
AALBE R NO, — N By BBt &3k s pH LAY
B, AALE . AR ER AP S N Ak s B 3 B% : Olsen 55
R B — KB R E Ca Mg B R
H—RFRESHEHEE;FR Zn: 0.1 M HCI R
TR AEEL AR D: BKBE-ZHRLL
BEERE - ER - ERMARMAHERA EDTA &
BEER IMKCBEPHHEE; 2 NHIKEN
B4 P:NaOH &Rt —$HE8 BT 2 355 & K: NaOH
TR — KRB ERST,

1.4.2 #4542 N:HSO,—H,0, #Hk FlIKE
N #:; 2 P:H,SO,—H.0, Hfk flHR L EE; £ K.
H,SO,—H,O, {Hfk kK E B £ Ca.Mg.Zn: 1 M
HCL BEFEFRESAEXER:; 28 . FRAFILE
.

1.5 WEMmMA

WEL. PEE.ESHL 10 cm AbRYZEE R E
BT B E. REAERE 5 ot ZE 8
it EFFSEE.
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2 HR G544

21 RERE
REX T HE AR R &, FIAE XS B R R B
K RS, LB TE RS T3 3.4,
MFEIATEF S HACHEKN &M IE
EHEKSEMK . N.P.K.B.Zn SEBELHIM N NIE
WM 52.290.43. 1% .66. 7%.37.3%.45. 9%,
HHCa Mg ZBREIERHM 18- 3%.28. 0%,

MEATUES: (D ELSHHBKX - 8 pH
(4.31~4. 7O MK FIEF 4 B X + 8 pH (4. 89 ~
5.83): ()AL + A VUK WA AL B
HEHHETREK. AR EFHH LR 82. 7%,
54.6%,15.9%,30. 5% (O HAMGH K L L #H
HEE XMEESFIREFHRE K 17. 7%H
46.5% ; (D EIL I X + A ME B, Zn S HI R IE
EHRKH 23.6%,26. 3%,

AR 3 AT SRR M KRERE

x3 REHOWHRFSINER

Table 3 The results of Ginkgo leaves nutrients analysis

mH N P K Ca Mg Zn B
Items (g » kg™ (g * kg™ (g kg™ (mg * kg (mg « kg ") (mg * kg™ (mg * kg™
#H AL 41 # Etiolation plant 13.75 1. 49 7.06 1538. 30 1180. 10 11. 44 7.23
E# #1# Normal plant 26. 32 3.45 10. 58 8360. 40 1210. 70 24.92 19. 39
BAL/EH (U)E/N 52.2 13.1 66. 7 18.3 28.0 15.9 37.3%
%4 REDH LIS HER
Table 4 The analysis of young Ginkgo soil
HALYHRS + IE 35 40 4 N
W H Soil of etiolation plant Soil of normal plant Sfe /IR
) = E/N
Irems &R Ty HHEE Ty )
Content range Avcrage Content range Average

pH 4.31~4.77 1. 55 1. 89~5.83 5. 34
# #¥L& Organic matter(g « kg") 16. 21~ 26. 40 19. 94 20. 44~27. 57 24.10 82.7
W & Alkali-hydrolyad N (mg « kg™ 88.4~151. 3 97.8 113.6~216.7 179.1 54. 6
B Available P (mg « kg™) 5.95~7.68 6. 67 15.61~60. 70 12. 00 15.9
SR Available K (mg » kg") 45.3~67.1 54. 03 181. 4~183.8 177.2 30.5
38 e t4: 85 Exchangeable Ca (mg + kg™) 79.4~131.5 113-6 414. 4~823.2 642.5 17.7
A Huth 8 Exchangeable Mg (mg « kg'g 15. 6~38. 6 18. 4 76.0~197. 8 104.0 16.5
A ¥ Available Zn (mg « kg™ 0. 80~0. 95 0. 89 3.50~4.47 3.38 26.3
A Available B (mg » kg™) 0.12~0.15 0.13 0.51~0. 60 0.55 23.6

A RERRE R (D AR SFRE . HAEHK
FOHBRFEEMX, FRANMEREBAR R
EHIFFS ARREFEE KM &L, (2)+% pH
K BREXAEBERETEK.AFBFEERT.
EHMRERMERRE ., PR TSR,

2.2 HIAE

22221 TR ES LB AKFH)LENY 0 R
AifE LEAERFERBIIF XS,

MESATLER . ZRATHEAUFTEER.
BRE T HERERAFTRAKRZERTHE, 157 £
A3 A(NPK+HULE F14b 38 s(NPK+F K +F
PLAE +B+Zn) iy £ HEF7 53 R0 15 BIAR K3 , B A
N #h0 115. 4~128. 6 mg/kg, EREA B M 18. 57~
24. 58 mg/kg, ERLE AN 73. 1~74. 30 mg/kg, B

PBLBIE TN 2. 85~2. 53 g/kg, A HRMEEHIH N 542.

1 269.7 mg/kg, R MEBEIE AN 92.3~122. 2 mg/

kg, BB B8 M 0.68~ 1. 11 mg/kg, A X 5 1%

0.51~0. 88 mg/kg.

2.2.2 FRAZE 2 pH AR A A4 B0 ¥
ZHAELEH RASEEBEMMEEREE

HERIETIF* 6,

F6BRA:FL pH K (3. 98), BBE K. BXE
EEE252. 2 mg/kg), ARG HHE N JEK oH B
RZE3I8BEEKT 0.2, FMEE LR L 58 m
167. 8 mg/kg., [ it iz 4 T HE RRAR B0t 2 0 44 48 5
fEEER. AR EML, 43 2.3.4.5 B pH {5
FrMAEARBEFE . EREER LBEK, 25
KRB EKE, HPUEAKKALIE 3.5 A9 pH F#

]
{
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ERL, 2P 6.92,6.80), AN ERERE. I
B 4 4> BIBEAR 239. 5 #0 239. 3 mg/kg. LLALFE 1 4
Hw b 407.3 F1 407. 1 mg/keg, UL ASE A A1 K 5 45
FRERERE L pH BB EE. LEARUS
5+ pH R B FMAL, c=—0.811), 4b3 1 pH
BB 78), L EEKBEFE RS (420. 0 mg/kg),
R EEEA, AP 3pH B (6. 92) . HIEAKE

SREBEM2.74 mg/kg) Bt , BT P EER

ERIIEMABRUMNEERFZ —, EHAKNEG

SRERRERELEEAE AT A AAWE

ERmT—.

223 FAAABIBEAKBERIIRE TR L

FTHHAAELSHN HEXSTMCERI TR,
HETAEHL BESKE HLBRESLEA

(5 BHIELHAAFSER (mg * kgD

Table 5  Content of effective soil nutrients before and after pot experiment
HiH AT UL S WS
ltems pre_p(_,t experiment After pot experiment (treatment)

(original soil) 1 2 3 4 5

A HLE Organic matter (g/kg) 3. 65 3.70 3.10 3.70 6. 50 6.20
W% & Alkali-hydrolyad N (mg. Kg-1) 17.75 108. 35 90. 35 65.15 133. 15 146. 35
EZL B Available P (mg « kg™) 0.65 1.23 8. 87 10. 35 19. 22 25.23
HEZHR Avalable K (mg - kg™) 39.10 19.05 77.84 63. 74 112.16 113.4
AF ¥ M 45 Exchangeable Ca (mg « kg™) 364.0 370. 1 638. 4 1284. 4 906. 2 1633.7
AF %t 4% Exchangeable Mg (mg * kg?) 41.3 11. 62 97.55 108.1 133.6 163.5
4% Available Zn (mg - kg™) 0. 82 0. 89 1.12 1.03 1.50 1.93
A BH Available B (mg - kg™) 0.10 0.14 0. 20 0. 34 0. 61 0. 98

o HENELELHRBEIEEER

Table 6 pH value and available aluminum cotent in soil before and after pot experiment

7 H AR SRR S P
Ifem: Pre-pot experiment After pot experiment (treatment) Coeffictent of
’ torigmal soil) 1 9 3 4 5 correlation
pH 3.98 3.78 1.25 6. 92 4.93 6. 80 —
48 (mg/kg)Available aluminum 252.22 120.03 154.48 12.74 34. 07 12. 96 —0. 811
EREEN 5% b a b d c d —
Significance of difference 1% B A B C C C -

X7 FRALEBLIEAHLESHREE HLEBEXINE

Table 7 Correlation analysis of available aluminum content of stems and leaves of Ginkgo plants in different treatments

1

HXREH

5
- 8 4 > Coefficient of correlation

mE

Items

+ HE4 4B (mg - kg™ Available aluminum of soil

248428 (mg - kg')Total aluminum of stems 261
482 & (mg - kgD Total aluminum of leaves 206

420. 03

154. 48 12.74 34.07 12. 96 -
101 139 147 48 r=0. 811"
159 106 85 61 r=20.927"

MABERE B EIEM X (r=0. 811,r=0.927), +1%H
MBS RS (420.03 mg/kg) AL T 1 H2EH 2 &
Bl m (5% 261 mg/kg, 206 mg/kg), it A H
g, AbF 3.4.5 LA RS BT LRIBZE,
HeRELHERTLAR I FEFEY. #—FFH
TEPEFEERIETARAENEERFZ—.
228 FRAKAEZARF S M A K Hw KR LT
BESMHEKE KEEKE M IR TERTE
F T3 8.9,

FEIERAE 1AL EHRE, K&
%2, HARLEAR A, KBV 5 BiF  7EBRE 4k
MEKE M EBTERTESHERECULE S &
. 5431 HEERRER, KPP . kEEKEKX
1.86 f5, 4 AT EK 3. 1845, M T E KA 3.75 15,
Ah3E 3.4 MERRZHREZRTLE 1, PR
MR A ERREF LA ZH A, L7
3.4.5 M A N.PK AEZ Al E 3 A KA HLAE
B[R B i A K A PLIE R Bl B AR A AR AR K
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38 BARBLBEEKYE

Table 8 The growth potential of different pot experiment treatments

s, LI BE 5 Ky B iF . i — S UE B AR AL B9 TR

'ﬁftmems ! 2 3 1 b
KEE. HERE. 0 KEPE-B. PN KEF-BRBEX. KBEHF. TR, KB L. S8
R RRALEE BOBE H. B AHKE The o EHE The ordi- # R K ik Better & M & & &
A J& %2 Bad growth poten- ordinary growth poten- nary growth poten- growth potential, The best
Growth tial.etiolation appeared ear-  tial.leaves of the latter tial, roots were nor- leaf blade's were growth poten-
potential ly, the roots are less and of growth were slightly mal, leaf blade * s green. . roots sys-  tial.leal blade’s
short, partial roots were yellow.root system was colour more green tem were devel-  colour were
slightly rotted developed oped blackish green
R AELEMNREHHERKTIG
Table 9 Effect of different treatments on the growth of the Ginkgo
b
?]rrftments ! 2 3 ! 7
#k 3% K & Recruitment of plant height/cm 0.9 1.3 1.2 1.5 1.8
ERBEY 5% ¢ be be ab a
Significance of difference 1% B AB ADB A A
Mo F T HE(g. 7)) Dry branch weight/g 8. 11 14. 32 19. 89 17. 60 25.77
EREEN 5% € d b ¢ a
Significance of difference 1% D - 13 B A
BT E g & HDry root weight/g 6. 99 12.37 16. 18 20. 45 26. 2t
EREEH 5% d c be b a
Significance of difference 1% D CD BC A3 A

F 10 XABIERE LR ERIFER

Table 10 Observed value of field confirmatory test with comparison of the control
a - o
s xE gam | SER g A )
Long-bran- Weight of Kk #
mH Plant Stem Number Number N
. ) ched a hundred Growth
ltems height girth  of branch length of leaf leaves tential
(cm) (cm) “ ng G ) bo
(cm) g)

97.3 X Test 140. 2 5.22 9.8 15.3 13.6 15.6 R G3TE—H

%t B8 Control 139.6 5. 27 9.7 16.0 13.9 15. 1 The test and the control were the same

97.9 RE Test 159. 6 7.9 18.3 22.2 26.2 18.8 A KM SPE L 0 fmikEk, Fast growth .much
branched .leaf blade’s colour were virescence.

%t B Control  139. 6 5.4 10. 2 17.3 14.9 15.3 43R0 AR 0BRGN L. Less
branched . slowly growth. leal blade’ s colure
were virescence,partial leaves were yellow.

98.5 K Test 166. 2 85 27.4 18.2 18.9 15. 8 K ot 5 Bk % 0T 38 . Good growth vigour
leaf blade’ s colour were deep green.defoliation
delayed.

% B Control  143.3 5.9 12.8 14.3 9.3 12.3 kBHEE Ho sk 560 R, No good
growth vigour.partial leaves were yellow .defo-
liation in advance.

98.8 iXH Test 193. 8 11. 8 36. 3 27.5 39.9 18.3 KEHF. oty s . F0HE . The best growth
vigour,leal blade’s colour were deep green.,de-
fohation delayed.

Xt B Control  151.4 6.1 20. 6 19.7 18.2 13.5  KBEX WO AL TEHH R, No good

growth vigour partial leaves appcared etiolation,
defoliation in advance.
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AP o) IEFRTE. 5.
2.3 KERIFRE KERIFREENEREET 32 BAARB O BEUNOITHIERS

FF£ 10 .,

F10 B RAARR L RELEH#HITRE
Wb, KSR+ R, AR S5XEAKRS . X
H.AMESEERYXRALPEER IHLRIE
THRABSERWERNYE.

3 AN #

31 RESREAN T IEER

L1 LA MG, B-E BYR LEHIE.
BAERA ESR EREEESHRERE SR L&
) 82.7%,54.6%,15.9%,30. 5% ; LA B M.
HREEFHRERGREN 17. 7%/ 1.7%: &
BEBHEB Zn 7 REHESHEM 51.6%,
26.3%.,

3.1.2 23 pH K. BR A X HILHRR KX L+ 5 pH
4. 31 ~4. TDRFIEF 4R R X + 3 pH4. 89~
5.83),

3.3 AMBAES BENCYWRE L8R
TOUR BRI EAEY L GEE DA LS
G E A 252,22, 420. 03 mg/kg, b IE ® 4Bt
(b 5) MY 3 (12. 96 mg/kg) 4+ B4 19. 46, 32. 41
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