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Carr.). L E# ( P. massoniana Lamb. ). &1
¥5 ( P. sylvestris L. var. mongolica Litv. ) Fl3l| {5
( Robinia pseudoacacia L. ) 54K A1A: BRAEFE b
A R ER

75 12 # X ( Cyclobalanopsis gilva Oerst. ) H
5¢-} Bt ( Fagaceae) 7 X J& ( Cyclobalanopsis
Oerst. ) H4EIAM I, ZIKIE R 7 HIX E 2T
2ot M mASBEEWF, SRR KRR,
JLAR, A WEEBTAC . AN [R] NP T2 B
JIES o 268 55 7y T X6 iR B X0 Joa 2 i v B B R T AU
55, SRR, ERNLA N/P FC LG AL 55 A R
NE T I 25 K 75 M4 i A A AR E T, TRl
AL T IR K AR B U™ (AR Foest
BHLERFN, IR TN AR R AT,
i A KR H A g i B Al R TP AR R F 2]
M, SEFRHEY) IR SN E AR R, XM B
HREA BRI HE, AR R T RRZHEEE
=1 4 ( Quercus fabri Hance ) . Fi#E ( Q.
acutissima Carruth. ) FIFXI#% ( C. glauca Oerst. )
LG5E LR R B AR A AR S U, (HH
FIOC T 08 Je 7 XM AR B A DGR 20, TR
R M REEIE IR e MG AE K AT E, KR
SEMEAR AR A T 4 B AR TR X s e 7 X4 P B AR
Fe53 R R R e S AN R AT FERIFY . A SCLA
DI S S SR AT Uy W i S D W NI =2
NETS N RN AR TR A5 1F T 2 i i 2B KSR 40
WS 225, DU 2 B 5 X i B AL N
R E TR HE R AR

1 57 &*

LR

IS W VLA s B LB Ak (119°01°25”
E, 27°38'48" N ) & iSRS T, it
JE AT A%, TRBEIRIE, UZEE, R
510 m, 4E¥SR 17.6 C, EHREKE 17213
mm, JCFEH] 245 d. PR PEITARR )RR EL
SR AR IR S KA IT RSB 1 . B WALl
W, HraeMBeks (KHIER 6:1:3), K
pHHE & 5.8, 4 N, & P4 K& &4 %K
14.2. 0.7 127 gkg™'. MR AT B W
) BB RIFGIAEVER ,, e A . B
ZEEHE R 4.5 cm x 10 om ( B2 x /) (WTYifi
WMA%, BT R (0 5 5% ( Pisolithus tinctorius

1.1

(Pers.) Coker & Couch ) Mt 5t & Wi 44 A= 91
S, H T EMOL RIS B A MO B T R 5
BHH . PTG 3 [ 8 57 2wl A 1 2% DLt
(Apex) KRR, H4 N &ith 180 g-kg™,
HRP & A 60gkg™", & KEEN 120 gkg™,
%k 6—7 4~ H .
1.2 RWET

IR A KRBT, XA R AR,
SRR (LM) FURERD (NM) 2 03, @I IX
REERNEME (F) 4b¥, {585 5 MBI
AR RE, 439k F1 (150 kgrm™) . F2 (2.25
kgm™). F3 (3.00 kgm™@). F4 (3.75 kg:m™)
M F5 (4.50 kgrm™), 2021 4F 4 Ahfy, ¥
TR E R T KRR AR 2 5 PO RIS B2 1Y)
BHAST, BRI 300 ¥k, 4 XHUCE
ERMAET (RH 64 0k) 73R, 7 H LAE
IREE T K ARER R BB T, AT B
T HLIE I = 20 10 om (U525 1 60 #k, ZME M
41, —2BEEFh, —4URERD CEPXTIR ), 4541 30 #
(3WELE, HEE 104k ). RHABHAS T EIES
PRSI, XM AR A A 10 mL B
O O (W 36.28 mg-mL™" )., 4EF I
AW RCEAEA BRI E W A TS, RF
A FRZR BT Z A 1 m DL ERIRE . A ASRE
SR T IR A T I A P S AR A R
1.3 IEFRIE

2021 4E 11 A fy (AEKZFER), BRI
BEIA, 20 AR RO bR & RO 25 8 B A v
AR, [FE DR E A /N X 10 B EROTHES T I
FRAZ YR | AW SR . BEHLIEER S 4 1 40
HRARES, DI SAME BRI AR BEER b7 2% 1) AR Bt
B E 3 LUV E R TR AR Ye 09, Bk . 250 0t
Han HYIET 105 C BEETRTE 30 min, FAE 60 C
THtEERE, WA E TR, RIS E
THE, M HySO,-H,0, 1, /R YLK E
AILHN ICP-OES St (Vista-Mpx, [ Varian
NED) M E AR R, B R RE &
( Expression 10 000XL 1.0, Canada ) X} A[R]4b
SRR EATHEH, FIH WIinRHIZO R R 53 #t
BAF AR AR AR AR R AR5
1.4 Sitsih

WARERIL TS (ecm) 5H#42 (cm) L
fH, N AP &g LIRS Ok [20], F74%
FIFHFEE (INU) SR B SALH R 5253 BT o AR 2R
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BHARGHERAERAAEL NM 43511400 18.70% . 7.16% .
10.75%. 24.55%. 1.02% F1 18.47% ( £ 1),
N & NI A NI 48 2o s m T
2.04%. 27.10% #1 27.67%, P W& 1 P F|
FEEY BT 19.72% F1 30.52%., & P & 2 &%
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ARUER, Hrh, SR, FRamilicEfF A
FREGEIRER (=220% ). WS RECE, LM 4
HMHEmE., Mk, SREK. NSE, PEE.
P Wi A AR EEAR L NM R F% 0.13%~7.19%,
H—8Ea e, e, SEysE . RRAER.
N Wzl . N R TE B0 P A48 B s S A i
BT 0.14%~4.80%, H—2MA FrEA% .
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Table 1 Variance analysis of growth traits and nutrient status of C. gilva container seedlings
Heh b3 Fla
. Treatment of mycorrhizal fungi F Value
Tratt Non-iﬁfﬁﬁated Inoffﬁted Myrfjﬁ'ﬁzal i@-ﬁiﬁiﬂmﬁr %Tﬁ(a%ﬁﬂﬂiﬁbﬂ
(NMD (LMD (M) addition (F)
1% Seedling height/cm 20.906+2.959 24.81632.979 41.434* 15.770* 1518
Hi4% Caliper/mm 3.953+0.182 4.236+0.203 16.392** 1.193 0.916
Hif% . Sturdiness quotient 5.293+0.741 5.862+0.669 13.544* 13.927* 0.521
S EW) & Total biomass/g 24.728+1.925 30.799+3.361 74.160** 5.280** 3.809*
JBARK Total root length/cm 144.456+18.435 145.931+£14.571 0.091 5.382** 0.356
R & H 4% Root diameter/mm 1.0340.088 1.225+0.111 26.401** 1.095 0.668
N+ & N content/(g-kg™) 9.034+0.992 9.218+1.000 0.293 1.680 1.286
P& & P content /(g-kg™") 2.009+0.296 1.950+0.259 1.083 16.967* 0.742
NR Y& N uptake /(g-plant™) 22.293+2.692 28.334+3.806 37.601** 3.330* 2.119
P i P uptake /(g-plant™) 4.969+0.819 5.949+0.553 22.044** 4.405* 1.048
NFJFHFE% N utilization index/g 1.760£0.296 2.247+0.381 18.481* 1.280 2.160
PF|H$5% P utilization index/g 17.616+2.703 22.993+4.631 55.323** 14.852** 5.831**

i < HI43 2R P<0.011P<0.05KF &%, TR,

Notes: **, * mean significant differences among the values at 0.01 and 0.05 level, respectively.The same blow.
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Notes: Different uppercase letters indicated significant differences between different mycorrhizal fungi treatment under the same slow-release
fertilizer addition treatment (P < 0.05), while different lowercase letters indicated significant differences between different slow-release fertilizer

addition treatment under the same mycorrhizal fungi treatment (P < 0.05). The same below.
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Fig. 1

EMERSEZEEANTRAEENEREERER

Growth difference of C. gilva container seedlings under slow-release fertilizer addition and

inoculation of mycorrhizal fungi
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Fig. 2 Nutrient difference of C. gilva container seedlings under slow-release fertilizer addition and
inoculation of mycorrhizal fungi

NM AbFER, IR 52 KIS 1 N 2 A1 N I
Wi 43l LA F4 R F3 B s, EUAH N fe/IMEL S
W7 22.88% #il 24.72% ( K] 2A, C, P<0.05);
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ARBLHRBR W s, Horb, Wm MR RS
Pl B 8 FIEMC, BAEYEMERKS
N i 8 2 R ARG, #Ae . BRI SR
5 P i e R E OARSE, S N ORI

BRGANT, Rl AR E SRR R AR
AR Y P& AE 7R A BRI KF,
WZH PIOLEM TR AL, Fe 5l e
(r=-0668, P<0.01) i 24t ¥E (r=

-0.697, P<0.01). #EFEAMSHMAREEK, &
A, BRI, A N IR
N FIHFE% . P RSO, T WLRAR 8 e
= T ARSI FIFHRCE

HOR P A S £ D s B S A OG . N R
HEENEHREERES P REENAMX (r=
-0.346) , # e H & R ¥ — 2 1 oo
(r=-0.524, P<0.05), EWEHHAIREFRR

*k2 FEERNEREEREREFSRREXES T
Table 2 Correlation analysis of growth traits and nutrient status of C. gilva container seedlings
b ¥R PEAR H A% e MY SHREK RAER
Treatment Trait Seedling height Caliper Sturdiness quotient Total biomass Total root length Root diameter

N% % N content 0.154 0.133 0.117 -0.257 -0.069 -0.178

P# & P content 0.430 0.274 0.360 0.041 -0.346 0.384

o N N uptake 0.455 0.412 0.322 0.455 0.224 -0.158
Non-inoculated (NM) P i i P uptake 0.614* 0.442 0.484 0.501 -0.111 0.335
NI 644 N utilization index 0.001 -0.122 0.029 0.412 0.232 0.177

PFIF$5%k P utilization index -0.096 0.005 -0.114 0.574* 0.383 -0.095

N## N content -0.451 -0.275 -0.362 -0.184 -0.106 0.168

P# & P content 0.031 -0.668** 0.326 -0.697** -0.524* -0.123

. NI YscE: N uptake -0.003 0.489 -0.216 0.632* 0.619* 0.062
Inoculated (LM) Pk & P uptake 0.557*  0.167 0.523* 0.256 0.394 -0.259
NI 644 N utilization index 0.490 0.781* 0.187 0.770** 0.606* 0.039

PFIF 152k P utilization index 0.427 0.809** 0.094 0.912** 0.803** -0.065

3 it

FERDGIE AN AR T REXTAE Y AR K R B R
SR B AR E R . ARG IR B XA i e F PR
O HEE, XN RS RAL TS & T 25 & il
L MR, AR, BAEYRIR R HASHA
HAER, X 5% 5 EM . 2K ( Cunninghamia
lanceolate ( Lamb.) Hook.) . % dt 4L & #
( Taxus cuspidate Sieb.) . #il # ( Quercus
dentate Thunb. ) ¥y #  ( Broussonetia
papyrifera L'Hér. ex Vent.) %58 KB 58 45 % —
220 B R IR R T XA AR AR 17K
T (<225 kg'm™) /INFAELR, EIES KT
( =375 kgm™) KT ARLF, FEREMES
T, FWEMRIEAESCRMR, RN AR T AR A,
WEER 22 W55y, M BT, WRIEA R
59, WARMIMRKAR, ¥ KRR ERE sz

SMICRE 1B TR BT A KR R &
B, ARBFSEERAISAHF . o5 H XIS
HI T AR AR AR R 2 2 R A e FH 4 n
FHE RIS, ARKARRR AR RN, 55/
REFEUS 56T 5 B T IR 45 SR A IR, AR R EAR
WA W E BN, 5 R VLAE T R
( Parashorea chinensis Wang Hsie ) I H K #
( Aquilaria sinensis Spreng. ) WF57 25— 5230

HAR B BB I N, P SR EFRILEMN
WSO, BRI E SRR, B IR
SR O i, BRI R R, AR
FEMPRAR R X R B A AR N P IR RT N
PRI e W R #ER, 5 Hu %827 Fi Bai
GRS R — 8, (REERV AR A X N, P &
I EEW, 5HMRSRAN, 256 P i
gEIRNT L, TEEEAIESKFET (3kgm™ A4 ),
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4 i
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Effects of Slow-release Fertilizer Addition and Inoculation of
Mycorrhizal Fungi on the Growth Traits and Nutrient Status of
Cyclobalanopsis gilva Container Seedlings

HUANG Sheng-yi', YANG Meng-qing', WANG Bin', ZHOU Zhi-chun',
WANG Xiu-hua?, XU Wei-ke?, WU Ren-chao®

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Zhejiang Provincial Key Laboratory of Tree
Breeding, Hangzhou 311400, Zhejiang, China; 2. Qingyuan County Experimental Forest Farm of
Zhejiang Province, Qingyuan 323800, Zhejiang, China)

Abstract: [Objective] To improve the container seedlings cultivation level of Cyclobalanopsis gilva with my-
corrhiza. [Method] Based on the interaction experiments of different slow-release fertilizer addition levels
and inoculation of mycorrhizal fungi, the effects of slow-release fertilizer x mycorrhizal fungi on the growth
traits and nutrient status of 1-year-old container seedlings of Cyclobalanopsis gilva were analyzed. A split-
plot experimental design was used with inoculation of mycorrhizal fungi in the main plot and different slow-
release fertilizer addition levels in the sub-plot. The main plot was mycorrhizal treatment, which was di-
vided into two treatments: inoculation (10 mL of Pisolithus tinctorius with a concentration of 36.28 mg-mL™"
was injected into the middle part of the seedling container) and non inoculation. The area was treated with
matrix slow-release fertilizer addition, and five slow-release fertilizer addition gradients (1.50, 2.25, 3.00,
3.75, and 4.50 kg-m™) were set. [Results] Inoculation of mycorrhizal fungi promoted the growth of 1-year-
old C. gilva container seedlings under different slow-release fertilizer addition levels. There was significant
interaction between slow-release fertilizer addition and inoculation of mycorrhizal fungi on total biomass
and P utilization index of container seedlings. After inoculation with mycorrhizal fungi, growth traits such as
seedling height, caliper, sturdiness quotient, total biomass, total root length and root diameter increased by
18.70%, 7.16%, 10.75%, 24.55%, 1.02% and 18.47% compared with that no inoculation, respectively. N
content, N uptake and utilization index, P uptake and utilization index increased by 2.04%, 27.10%,
27.67%, 19.72% and 30.52%, respectively, while P content decreased by 2.94%. There were extremely
significant differences in growth traits and nutrient status between inoculated and non-inoculated except
total root length and N and P contents. Regardless of whether mycorrhizal fungi were inoculated or not,
with the increase of slow-release fertilizer addition level, all growth traits increased first and then de-
creased except root diameter, P content and uptake showed an overall increasing trend. The growth was
the best when the slow-release fertilizer addition level was 3 kg-cm™. The N content and absorption of the
container seedlings without mycorrhizal inoculation showed a trend of increasing first and then decreasing,
while the N and P utilization indexes decreased first and then increased. There was no obvious change in
N content and N absorption. [Conclusion] Inoculation of ectomycorrhizal fungus with P. tinctorius can pro-
mote the growth of C. gilva container seedlings and improve the nutrient utilization efficiency of N and P,
and the effect of promoting mycorrhizal growth is more significant under low slow-release fertilizer
addition.. In production, inoculation of mycorrhizal fungi can improve the quality of container seedlings and
reduce the use of slow-release fertilizer, which is helpful to the cultivation of high quality seedlings of C.
gilva and save seedling cost.

Keywords: Cyclobalanopsis gilva; container seedling; slow-release fertilizer; mycorrhizal fungi; growth
traits; nutrient status

(BTG &8



	1 材料与方法
	1.1 试验材料
	1.2 试验设计
	1.3 指标测定
	1.4 统计分析

	2 结果分析
	2.1 赤皮青冈容器苗生长性状和养分状况方差分析
	2.2 施肥和接种对赤皮青冈容器苗生长性状的影响
	2.3 施肥和接种对赤皮青冈容器苗养分状况的影响
	2.4 赤皮青冈容器苗生长性状与养分状况间的关联

	3 讨论
	4 结论
	参考文献

