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Responses of the Root System Architecture of One-Year-Old Pinus tabuliformis Seedlings

to Fertilization and Ectomycorrhizal Fungus Inoculation
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Abstract: In order to investigate the responses of the root morphology of one-year-old Pinus tabuliformis
seedlings to fertilization and inoculation treatments, the indicators of root morphology (including total root
length,surface area,volume and tips) and function (including specific root length, specific root surface area
and root biomass density) and root biomass were measured under field condition. Different inoculated seed-
lings of P. tabuli formis were selected,including no inoculation (W]) and inoculated with 8 ectomycorrhi-
zal fungi (HJ) treatments. Four fertilization treatments were set,including no fertilization (CK) , conven-
tional fertilization (CF),exponential fertilization (EF) and double exponential fertilization (DEF). The re-
sults indicated that 1) the mycorrhizal colonization rate of the seedlings were significantly affected by inoc-
ulation treatments. Among different treatments, the rate of mycorrhizal colonization in HJ treatment was
higher than that in W] treatment. 2) The morphology of roots with diameter of 0—0. 5 mm was signifi-
cantly affected by fertilization treatment. The total root length,surface area,volume and number and root
tips of EF treatment were the highest among different the inoculation treatments. 3) The specific root
length and specific root surface area of P. tabuli formis seedlings in W] treatment were higher than those

of HJ treatment,and the change rules of root biomass and root biomass density were opposite under the
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fertilization treatment. The root biomass of the seedlings under different inoculation treatments was in the
order of EF>DEF>CF>CK. It was concluded that the root system architecture of P. tabuliformis seed-

lings could be promoted effectively by exponential fertilization combined with the inoculation of ectomycor-

rhizal fungi.
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2 0.00 1.41 0.42 0. 84 0.46
3 0.00 1.41 0.85 1.70 0.46
4 0.00 1.41 1. 00 2.00 0.46
) 0. 00 1.41 1.53 3.06 0. 46
6 0. 00 1.41 1.79 3.58 0.46
7 0.00 1.41 2. 46 4,91 0.46
8 0.00 1.41 2. 88 5.76 0.46
13,4 dgArml2 0 45 I (IR it IS i 56 45 AR R WA/ (em® « g 1) =M &R B R m /AR
15 d J5) s AN 24 il 56 /N XN 43 1 B AL 6 B 445 FEWE (4
— BN S R HE B T OKIE VER R G 2 WHLHE /(g cm H=WAREYHE/MMA L
JEHATIR RIE B G I E , H Epson $F43 (LA (5)
#i{ Expression10000XL # 17 R IE &4, 3 1] PR AR Y38/ V0 = (Bl A= G i AR B/ B AR B O
Win RHIZO #3 5 B 53 B 503 45 b AR RIE S X100 (6)

SR HEATE AT B, ME AR R B L B R T AL A
RN AR IS5 I A5 46 i » [ B 1 R AR & 1 22 o
s, e HAEY =,

KRG R R E SN E R AR R YR, AR
TS o A5 Ak B BE BL R B AR B A R R S 5
1T em KMWMRE B 50 MRBA A D it LB 1
KIYEEFRIM(d =90 em) A 1 REXE . EH 3 K,
RS B T AR AR YL R,

1.4 #HiELE
WRELHERITEALWT .
FEARK /(ecm g D=RALKE/MRAEYE
(3)

FIH SPSS 23. 0(SPSS for windows, chicago,
USA) R 3R J5 22 53 B Al LSD 2 5 B 450 36 4
Jit S Ak 3R R 422 o AR L A0 3 Y R AR R OB AR AT
BEMN M. KA Sigmaplotl0. 0 (systat software
Inc. »san jose, CA,USA) T2 K,

2 HEREaM

2.1 HRRERIRREESIEIROZME

XiF 1A A A T R AR FR A8 14 Tt A R A
AR I A A PR 28 7 2 4 BT 5 it TS A 3R R B AR
0~0.5 mm MR AR M EMRK B R m AL SR ARR
B 52 e 238 B B 2 K P (P <0, 05) , T 42 A 1A AR



534

I A i Ty 3 R P T AR BB X 1A A R AR R A R () 5 171

TR A K 58 HAE R R AR R B A F8 bR TG
BEHN(P=>0.05) (£ 2), 2 P Fh B R EH AL
N LEF A AWM R B2 0~0.5 mm R AR
SARK B FRER AR ORARH R R K, #F
W] ALFETR  EF 2B 3 AR R SR SRR,

MARFRY B #EE T CK.CF.DEF 4 # (P <<0.05);
i H] Zb 3T, EF 4b B SR K L SR RS H A
Jit b 3 ) 2% S AN 3 EF A0 3L KR 1Y R
FOM R TR E A B3 T 57. 1% (P<<0. 05)
62.3%(P<C0.05),

K2 XMHMBREAKRO~0.5 mm BERREESIERNEZN

Table 2 The morphology of roots with diameter of 0—0.5 mm of P. tabuliformis seedlings under different fertilization

and inoculation treatments
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Fig. 1 The root mycorrhizal colonization of P. tabuliformis
seedlings under different fertilization and inoculation treatments
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Fig. 2 The specific root length,root biomass density,specific root surface area and root biomass of P. tabuliformis

seedlings under different fertilization and inoculation treatments
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Table 3 The significance analysis of function indicators of P. tabuli formis seedlings under different fertilization and inoculation treatments
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