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Effect of simulated nitrogen deposition and inoculation with arbuscular mycorrhizal
fungi on growth and photosynthesis of Cunninghamia lanceolata seedlings

CHEN Shuyu, YANG Shuya, YI Lita, LIU Meihua
(College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou, Zhejiang 311300, China)

Abstract; [ Objective ] The regulation of root symbiotic fungi of Cunninghamia lanceolata in response to nitrogen (N) deposition was
investigated to provide reference for enhancing the productivity of C.lanceolata plantations in the context of elevated global N
deposition. [ Method] A factorial experiment design, which included 3 levels of simulated nitrogen ( N) deposition ( NO for
Okg+hm™-a"', low N30 for 30 kg - hm™ - a™' and high N60 for 60 kg + hm™ + a™') and 3 inoculation treatments ( no
inoculation, inoculation with Glomus intradices, and inoculation with G.mosseae) , was conducted on potted C.lanceolata seedlings in
greenhouse, to study the effect of inoculating arbuscular mycorrhizal fungi ( AMF) on the growth and photosynthesis of C.lanceolata

under simulated N deposition. [ Result] Both types of AMF led to high infection rates on C.lanceolata roots under simulated N depo-

KE B 2024-03-14  f&[E HHP:2024-05-13
BELWH . EX 84/ FE£45H (31971623)
BIEEE . X £4H£(1978—) , &, 8l %% M+, FFEF @ &M ES ¥, Email: mhliu@ zafu.edu.cn,



. 48 - HRAMRE2AR (A RBLA )

9454 %

sition, and N simulation at low level and inoculation with AMF improved the growth of seedlings, with greater promotive effect being

from G.mosseae. Under high simulated N deposition, the underground biomass of seedlings was decreased, while the accumulation of

aboveground biomass and total biomass were significantly increased after inoculation with G.mosseae ( P<0.05). The root-shoot ratio

followed a downtrend under simulated N deposition, while was mitigated after the inoculation with AMF, and the variations in root-

shoot ratio were not significant in the interaction groups ( P>0.05). Under simulated N deposition, AMF inoculation significantly im-

proved the chlorophyll content, leaf color value, net photosynthetic rate, stomatal conductance and electron transport rate

(P<0.05), and the combination of low N deposition and AMF inoculation led to the highest net photosynthetic rate and chlorophyll

content of C.lanceolata. [ Conclusion] AMF can effectively infect the roots of C.lanceolata, which resulted in improved seedling

growth at simulated N deposition, with the optimum promotive effect coming from G.mosseae; AMF inoculation also mitigates the ad-

verse effect of high N deposition on plants, and increases photosynthesis overall.

Key words: nitrogen deposition; arbuscular mycorrhizal fungi; growth; photosynthesis; Cunninghamia lanceolata
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Table 1 Mycorrhizal infection rates of C.lanceolata roots inoculated with G.intradices and G.mosseae

FARMR R 2 Y Mycorrhizal infection rates of C.lanceolata root/ %

HPAR N BRI

Inoculation with G.intradices

RN VY IR e

Inoculation with G.mosseae

R AL REAL 21
Simulated N TAFh
deposition treatment No inoculation
NO 0+0.00Aa
N30 0+0.00Aa
N60 0+0.00Aa

74.00+5.29Ab
79.33+4.06Ab
70.00+5.03Ab

75.33+4.06Ab
83.33+8.35Ab
66.67+4.06Ab

R P EIE A T B AR R 5 AT AN TR/ G B 3 i) — ML LT R /K 7 S R e i A 1 2 55t 2 ) 90 R ) K 2 B 3R 7 [ — 42

Fift K ST A IR BV SRR A % 57 (2. 25 (P<0.05)

Data in the table are means + standard errors. Different lowercase letters in the same line indicate significant differences between different inocula-

tion treatments at the same simulated N deposition level , while different capital letters in the same row indicate significant differences between different

simulated N deposition under the same inoculation treatment ( P<0.05).
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B. Total biomass and root-shoot ratio. Different lowercase letters indicate significant differences

while different capital letters indicate

significant differences between different simulated N deposition under the same inoculation treatment ( P<0.05).
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Fig.1 Effects of simulated nitrogen deposition and inoculation with arbuscular mycorrhizal fungi
on the biomass and root-shoot ratio of C.lanceolata seedlings
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A. Chlorophyll content; B. SPAD value. Different lowercase letters indicate significant differences between different inoculation treatments

at the same simulated N deposition level, while different capital letters indicate significant differences

between different simulated N deposition under the same inoculation treatment ( P<0.05).
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Fig.2 Effects of simulated nitrogen deposition and inoculation with arbuscular mycorrhizal fungi on chlorophyll content and
SPAD of C.lanceolata seedlings
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Fig.3 Effects of simulated nitrogen deposition and inoculation with arbuscular mycorrhizal fungi on chlorophyll fluorescence

of C.lanceolata seedlings

25 HEMERRETASEEREFENEZAGERLE
SHBH

WK 4 Fros 76 NO KSR HMRAP AMF )5,
ARG G, . C, BEH R (P<0.05) ; 7£ N30 Fl
N60 7KV T, Heff AM1 AM2 $ B E4d & T H P, .G,
(P<0.05), HAMi ¥k WUE 76 N6O F £ /b AM1 |
AM2 J5 B E 5 (P<0.05) , 7E NM I AM1 7K F
N30 A HELREREAE KRR P, G, C, B E R
(P<0.05) , H. N30 Fl AM1 L [FEAEFRR H P, iA 3 B
KA,
2.6 FBSHEREXME

S AT e B AEY R AR SRS
oM sk RS HE SPAD HA B F IEME LR
(P<0.05) , MME b S5 FiAY & B Eye Ot
LS HEE SR SPAD HHY R B ERME LR
(P<0.05), MEESEY Y, .qp.SPAD fHLI K
MESHI R BEIEM R (P<0.05) . Yy, .qp
Hib F#AEYE BAEWE ¢, ETR. G, C,\ T,
SPAD fA LA S -4 2 f i 2 [A] 35 R B 38 1 AH %
KR (P<0.05), AN HESEZ MR B E
IEAHR KRR (P<0.05) (HEEA HUR 590582

[ A B 3 A AR O (P>0.05)
3 g

FERL IR R AL R RS i, AR
FEMF W H R 22— 7 SRR 1 &
PEF, AR TR T A 2 A ) 3 43 T CHR B R
R AR DT BFSE REE, MARE BR AR L S A
Y3 AT DU S AN R AR g
R v R A 4R R A ) A A LR T S AR
WFoE 2 SR — 2, Ho b 5 (2 3k T B R DR T
EARBIAR, AT R f T 2RI R AR AR B 244G
THEENAERIFSD AR T AR 5w 24
K, B R IR i AR K R, JDTRE T
AMF fi s Fl 4 A6 K i v ZE AL 7T BB 2 + 18 75 4378
PRATR ot 0 A4 50 B AR L DR MR A 3R 0 R
PERPAR P ERSERE RIEE P RR R R 2 )5, 2 K AR 1R
R AN B35 (P>0.05) , {H 4270 28 PG SR 55
JERZAR M AR A YR A K TR Y
BRYEHE UL EEVEER R 5 2 R I LA B2 5 fe ik
EARATF= 4 R, SRin, A58 & B, LA DL
RERFEMAAZ KRR R e, XM B FT 45 1



513 W45 21 A5 BN ST A 2 Ao DAASE TR AR TR O A2 AR &l i A R DB A T B 5 - 53 -

B, YL A TR AR Y R AFTEA TR (P<0.05) , UL T ARSI B AR LT 7T LS Bl
B, RR SRR LA b, B R EE VY BRIE RS AR S A R
J5 N30, N60 4k PR 42 K By AR W) i 83 8

CInm a1 1 AM2

N: P=0.017; AMF: P<0.001; N: P=0.001; AMF: P<0.001; N: P<0.001; AMF: P<0.001;
5T NxAMF: P=0.297 0.08 NxAMEF: P=0.793 __400[ NxAMEF: P=0.181
- Aa < Aa <
‘\‘.'.” 4 ABapa J 006 2 Aa ABa o 320
£ 3 g Be £
'g -g 0.04 Ab) Ab) -g 240
L g Bbl = 160
> S 0.02 =
oF 1 © © 80
0 i 0
NO N30 N60 NoO N30 N60 NO N30 N60
BRI R AR
Simulated N deposition treatment Simulated N deposition treatment Simulated N deposition treatment
28 N: P=0.125; AMF: P=0.048; N: P=0.189; AMEF: P=0.001;
2~ “°T NxAMF: P=0.941 2.8  NXAMF: P=0.457
N‘.” Aa
's 2.1 Aa Aa
= m
g 2 14
£ 2
i:.“ 0.7
0.0
NO N30 N60 NO N30 N60
MR BRI
Simulated N deposition treatment Simulated N deposition treatment

ANTF/ING F IR ] — B R TR KCE AN R R b B 2E 5 25 AR RS 6
FrR [ —HANAKF TR RS R R AL B2 57t .35 (P<0.05) .
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Fig.4 Effects of simulated nitrogen deposition and inoculation with arbuscular mycorrhizal fungi on photosynthetic gas exchange
of C.lanceolata seedlings
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Fig.5 Correlation of biomass, photosynthetic parameters, chlorophyll fluorescence parameters, chlorophyll contents and
SPAD value of C.lanceolata seedlings
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