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Table 1 Infection of root system by mycorrhizal fungi after inoculation
7H13 R 9A3H
BB i 2| July 13 Sept. 3
Mycorrhizal -
Treatment BR B A E (%) e BRE(%)
fungus Mycorrhizal structure . Infection Mycorrhizal structure Infection
rate rate
HELTHEZ, BEA BEEN OB ELZ, A%
Y323 A few mycelia and )
] ?ocﬁ‘ No mycelium on root 2 vesicles in cortex 4
noc. surface a few mycelia
P. T. in cortex
Control - 0 - 0
BFRABSEL, A AN Ha i, iR, HARK
£ Plenty of mycelia 30 Plenty of mycelia and 60
fiif1 82 | Hirig Inoc. and some vesicles a few arbuscules
in cortex
cc-1 c. J
* M — -
Control 0 0
HutR, SAK BATHEL,
g Plenty of mycelia B MR &K
@mig Inoc and vesicles 40 Plenty of mycelia 65
noc. and arbuscules
C. s on root surface
o M -
Control 0 0
5 W AW REAHEZ
" Inoc Few mycelia 2 A few mycelia 3
noc. in cortex
P. T. .
hif2 & Coantrol - 0 - 0
cc-2
% WU ER I
I . Plenty of mycelia 35 Plenty of mycelia and 70
b:iboy. noc. and vesicles a few arbuscules
cy |
Control - 0 - 0
H: Bp—XNTH#4, —Non mycelium.

Note: P. T.: Poncirns Trifoliata
C. J.: Citrus Jambhiri Lush
C. S.: Citrus Sinsensis (L.) Osbeck
Inoc.: The inoculated plant

MM 1 S, ERA TP BE S0 KRG, M BB RE, HX R 7.52 £
REA = AR R, XX REY 3.50 £, 100 K5, BB BREN A BER.

B E B RS BRI E MBI P B, BIOVIEMR M LSRRI B B
HERFITH 3. WERITLLEY, REEFHTH 1550 RE, B EHMERTRERH
R351 B, AXNMEE 9.5 £%, MEAX R 5.6 5o HirBLIER RN 2 S8IF, A
P AEK 50 KA, M EEMASRE R BER IR R 6.2 £, 100 XJ5 X 3 R 3.7 £%,
23 WA T EREEERM L EHRIER K, 7R 2 100 RERAKBEIEAEKX,
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Table 3 Effcct of mycorrhizal fungi on P uptake by plant (P,O;mg)

i B ®
ﬂfﬂﬁ‘ P = Upper part of plant Root
ycor-
rhizal o g | CERER | EMRR [ o [ ABHGR [ ALRGR
Treatment T’otal P of Bk & I % 'i’otal P 5 34 o ik
fungus lant P uptake P uptake of plant P uptake P uptake
plan from fert. from soil pla from fert. from soil
A YP 550 %
50 days after application of P
2t
B B 4.32 1.61 2.71 2.34 0.48 1.86
P. T. -
o 1.81 0.30 1.51 0.68 0.23 0.45
Bt 5 ® ®
oy |mer | Tinoc. 4.56 2.72 1.84 0.32 1.08 -
Clm Bl 50 0.98 2.12 - - _
g | oot | 428 3.51 0.78 0.92 1.23 0.69
G5 X BRI 0.0 0.37 0.43 0.70 0.22 0.47
| et | 155 0.67 1.28 0.9 0.39 0.51
P. T. | %
2 8 Coatrol 0.33 0.24 0.09 0.29 0.18 0.11
CC2 | e B ®l s 3.34 5.10 1.78 1.06 0.73
c. J | %
I g,nml 1.88 0.54 1.34 0.78 0.38 0.36
WA P F100R
100 days after application of P
B g
b r. | Tooc. 4.51 2.21 2.30 1.86 0.98 0.88
3] 3.28 0.70 2.58 1.06 0.46 0
Control ° . . . . .60
1S . B Rl 305 6.94 9.43 2.43 0.51 1.92
cc-1
C.l % m
TRl 7.4 1.44 1.61 0.70 0.43 0.27
W o’ Bt 6w 2.84 4.64 2.55 0.11 1.45
c.s. It R
S 0.49 0.25 0.24 0.49 0.19 0.30
e ginof' 4.40 2.02 2.38 1.80 0.73 1.07
P.T. | &
28 & e 1.87 0.72 1.15 0.85 0.42 0.43
2\ rm | Tl | 23 6.14 17.29 5.80 1.38 4.42
c. J | x
Control 7.38 1.66 5.72 1.02 0.52 0.52




-,

4 ¥

BERAS: HREMRNHERRERNE KRN AHR

341

Fig
(L.

i

Fig
Lus

IR —
P AT SRR KR O

. 1 Inoculated seedlings of Cisrus sinesis
) Osbeck (right) and the control (left)
of 44 months after inoculation

53 RE AL

R BERAEEHEREAY A

Fig. 2 Inoculated plant of Cisrus simesis (L.)
Osbeck (right) and the control (left) of 4%
months after inoculation

F3 HrRaRx4sEmiRn Bh+ BEFRLEHENRBEENEAR
M RAESREKERILE BEXREKBRALE
. 3 Inoculated seedlings of Cstrus jambhiri Fig. 4 Inoculated plant of Cizrus jambhers

h (right) and the control (left) of 5% Lush (right) and the control of 5 % months

months after inoculation after inoculation
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Table 4 Effect of inoculation of mycorrhizal fungi on dry weight of citrus
seedlings and phosphorus content

' Y i # 5
BRE#H o = Upper part of plant Root
Mycorrhizal BETHRE EETHRE
Treatment TFHE (&) | PO, (mg/g) | THE (g) | PO, (mg/r)
fungus Dry wt. P,O; per lg Dry wt. P,O, per 1g
of dry matter of dry matter
=4t A R
N 3 months after inoculation
'3 L
" - 0.675 6.48 0.325 7.20
P. T.
N il 0.565 3.20 0.450 1.50
ontrol
sift1 S B b -
e oc. 0.480 9.50 0.215
ce-1
C. J ¥ R 0.755 4.10 0.340 -
Control
¥ B
s & . o 0.630 .79 0.220 4.18
C.s. o W 0.497 1.60 0.315 2.22
Control
~ B &
4 months after inoculation
LAl B 0.475 4.10 0.435 2.06
Inoc.
: P. T.
hig28 Y R 0.205 1.60 0.490 0.59
) Control
ce-2
B i
R o, 1.365 6.18 0.220 8.09
C. J. i M 0.508 3.10 0.19% 4.10
Control
B W E A~ ¥ B R
43 months after inoculation .
2| # @ 0.940 4.79 0.405 4.59
Inoc.
P. T.
¥ K 0.965 3.39 0.662 1.60
Control
it 1 8 g W : ] .
R o, 2.480 6.60 0.517 4.70
ce-1 .
c. J. #oOR 1.015 “3,00 0.440 1.59
Con[;ol
7 &
s @ e 1.627 4.59 0.555 4.59
C. S. %} i<t
S e 0.305 1.60 0.305 1.60
23 E A ¥ B A
5 4 months after inoculation
Al g W 0.957 0.88 0.440 1.27
Inoc.
P. T.
it 2 8 oM 0.585 1.03 0.345 1.32
Control
ce-2
#
- . 4.985 24.48 1.415 13.18
¢ J. X e 1.800 12.61 0.640 2.95
ontrol
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IneRiE H B M 3 ch R K B B SR MO0 3T R 19.3 £, EBAWEIE MM £
MR R R B B S,

ROTE B RIERHE T i BREIRIR, XA BB EE A itk , Bt RS IR A%
BEARBRE RS YHRER /G, B2 M REIRIMNY R Lk, ES R THE L
Rl AOPE R T8 I M 1 S IR W % 57 4o Rhodes & Gerdemann (1978) LI *P /REFIERA
EYRAERE RS EHERE R ROTEIRE  Menge (1978) #a MR
LEMEIRETRD WP B E R R,

B TR EREER T M S MR A 3 R 7, bk S
BuREE (K3 RM, ERERNSBREHRELMMNERNS , B %
FAEARAROSHEETHR. X4+ N TELBEERKNTURENANL TYRP S
&

B LM ER AR E SR AEMER TYRD SR Wl B R
25PN AlE, BRTORT S PO, 6.18 B3, BHN¥ AEHMN 24.48 255, BN
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:l'lble S Effect of inoculation of mycorrhizal fungi on growth of citrus seedling

My cor Py = BHEE () Fresh wt. 3 F#H(cm) Fresh wt. F F#i(em)*
l{'coi Treat ¢ Fresh wt. of Trunk Trunk
fungus | plant WEE | R 8 | dam | wmim | | o | diem
v Top Root Top Root
ER=1 AR BRI E AR BREA AR
3 months after 44 moaths after 54 months after
inoculation inoculation inoculation
m B
& w 3.5 2.3 1.3 0.29 3.21 3.15 0.34
P. T, noc.
x R 3.2 2.5 2.1 0.31 3.00 3.14 0.34
ontrol
Hit1 S .
® W
cc-1 | oe. 3.4 9.5 2.6 0.35 4.90 2.59 0.31
C. .| %
Control 3.1 3.4 1.1 0.30 1.79 1.59 0.2t
# # -
sim | Tnoc. 3.5 5.2 2.2 0.41 5.20 4.16 0.37
C.s.|x M 1.5 0.9 1.0 0.20 0.60 1.20 0.28
Control
Bl ERmENTEAR AT EHG
4 months after| 5% months after 6 3 months after
inoculation inoculation inoculation
B
& 3.5 2.8 1.9 0.29 3.50 2.79 0.34
P. T. Inoc.
25 ‘ 2.8 2.0 1.4 0.25 2.40 2.18 0.32
Control
cCc-2
i .
w1k Tnoc. 6.3 15.8 4.2 0.48 8.30 4,95 0.1
G- )% ® 4.0 3.7 2.2 0.32 3.60 2.10 0.29
Control
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THE EFFECTS OF INOCULATION OF MYCORRHIZAL FUNGI
ON PHOSPHORUS NUTRITION AND GROWTH
OF CITRUS SEEDLINGS

Tang Zhen-yao
(Institute of Citrus, Chinese Academy of Agricultural Science)
Wan Zhao-liang

(Department of Soil Chemistry, Southeast Agricultural College)

Summary

Two mycorrhizal fungi CC-1, CC-2 were used to inoculate the roots of three citrus
species. Anatomic investigation showed that they might be associated with the host plant
to form endomycorrhiza, but there were significant differences in the degree of infec-
tion among different citrus species.

At the time of four and a half months after inoculation, the rate of infection of
glorious orange inoculated with CC-1 and it was found that there were mycelia on the
root surface and plenty of vesicles and arbuscules in cortex. The infection rate of rough
lemon inoculated with CC-2 was 70%, and there was no mycelium on the root surface,
and the infection rate of Poncinus trifoliata was the minimal.

Experiment with phosphorus fertilizer labelled by radioisotope *P showed that
mycorrhiza enbanced citrus seedlings to absorb more phosphorus either from fertilizer
or from soil, therefore the total phosphorus content and phosphorus level per unit dry
matter of inoculated seedling were signifieantly higher than those of the control. It was
also found that the fresh weight, length of shoots and leaves and diameter of trunk of
inoculated citrus seedlings were greater than those of the control.
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BA1 SREROB|RARL
HEMRERE
Fig. 1 Mycorrhizal inycelium in the surface
of the root of Citrus simesis (L.) Osbeck

A3 HEErRBHREARAS AN
PR HhL B 22 R I (W K BT R 4 1 36)
Fig. 3 Mycorrhizal mycelium and vesicles in

cortical tissue ot rootlet of Citrus jambhiri
Lush.

MRz HRERORBEARGDSHERN
A2, RENMAREK
(kB R A MBER IR N Y MR ()
Fig. 2 Mycarrhizal myceliuim, vesicles and

arbuscules in cortical tissue of Citrus sinesis
(L.) Osbeck

BAEF4+ HEITEHEGTRMIR
REARHY HmE
Fig. 4 Vertical section of cortical tissue of
non mycorrhizal rootlet of Citrus sinesis (L)
Osbeck



