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Dynamics of soil nutritional factors and pH value of triploid Populus tomentosa

plantation
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Abstract: A split-plot field experiment with 2 years old triploid Populus tomentosa clone (B304) as experimental material
and diploid clone (1319) as control was conducted in Wei County, Hebei Province. The dynamics of some soil physical-
chemical properties in triploid Populus tomentosa plantations during the first four years of cultivation were examined. The
results showed that; (1) Both clones’ soil pH increased after planting and the pH value of triploid Populus tomentosa ( the
mean was 8.43 in 2008) was lower than the control one (the mean was 8.78 in 2008) , which was more conductive to soil
acid-base balance ability and buffer power. (2) Soil organic matter and available N content first decreased, but then
increased in the three soil layers and no significant difference was found between the two clones. (3) After two years of
planting, high demand on soil nutrients was found in triploid Populus tomentosa, especially on available P and readily
available K whose content decreased significantly in the order of 0 —20cm > 20 —40cm > 40 —60cm. (4) Significant
differences caused by year, soil layer and their interaction effect were found for all nutrients’ content and pH value and the

same result was also observed for the interaction effect among year, layer and clone.

Key Words: Populus tomentosa; triploid; soil nutrient; pH value; dynamic change

=f%EBE (Triploid Populus tomentosa) LA 1a A ,3a JlAK,5a BB BIAE 28548 AR 52 48 T BF
AR EAE T AT A 7= A AR B VGR , FF 80 2 B TR BEE BRI Tk 2 G 485% ,

EETH: BE +—1" B % B H (2006BAD32B01) 5 E K A0ll J5 L Wik e B3 H (2002-66)
%5 H #A:2009-04-11;; f&1T H #:2009-07-09
* W ifAE#H Corresponding author. E-mail ; sunxy@ bjfu. edu. cn

http ://www. ecologica. cn



13 3 BEH % ZFERBAHEEA LRSS ET & pH EISZNL 3415

FEBRAE= L LA 4 TR 3 T I SC RO BERET ) . FI AR = AR 0 T S e TR 2
SYFARIES S MARE R AP AR 7T, RO 1A SR b B 9 S IR T 9
FIFEHh K0 MM S ok KA BRI, (R BRI 5 SRS LR AT b
AP TA) S UMK BT R % Rtk A T AR IR, S JEAK AL S5 B0 A0 1L  REILR A A £
SIS K S AN A BT 4 5 A AR P . AU AT SO KB 0 =R B
B304 ,B305 ,B331 #1 B333 SNHFFIX 4, T 2005 2 2008 £EZELE 4a X H N TARARA AR B Be M Fr 3743 3h 7S
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B304 BFIEAT R A M 0 M BRI PP e pH LS A A0 =
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1B3C, &AM AG)FHRR -2.3C, Romxfk ol 8.26
S - 19, A 6 (7 51 63) F AR 26, 9T B A9 O maver /(5K 5.9
ﬁ‘ﬁ%ﬁ%%‘lﬁ425°€,ﬂﬁ%,ﬂ;ﬁ 198 d,ééﬁa,ﬂ.ﬁ 2574. 8 4% Total nitrogen /(g/kg) 0.16
f# A, Available nitrogen /( mg/kg) 35.85
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%) 2#EE & (HCIO,-H,S0, 1) Aw: & & (BT L i) e a8 CRIEEETHE) A & & (KIE
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Emih, KRR F REZLEAERARN pH EA2ASAE BEEmW (£2) , Kb 2255 pH [ER WL B
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251k 8.85,B304 4 8.55([& 3) .

*2 TEGMEOBELI FERBIBERIATFHSEUERIT(ZHFIZE5,P)
Table 2 Three-way ANOVA on the dynamical changes of soil nutrients in different layers of 4-year-old Populus tomentosa plantations

AT Source of variation BEC R RE WRER R xEE EH xR xR x L2

Clone Year Layer Clone x Year  Clone x Layer ~ Year x Layer ~ Clone x Year x Layer

pH 1 0.36 <0.0001  0.0006 0.010 0.027 0.020 0.020

A YL Organic matter 0.96 <0.0001 <0.0001 0.044 0.16 0. 0005 0. 0004

4% Total nitrogen 0.12 <0.0001 <0.0001 0.056 0.52 0.0001 0. 0099
PR Available nitrogen 0.33 <0.0001 <0.0001 0.36 0.82 <0.0001 0.96

47 Total phosphorus 0.55 <0.0001 <0.0001 0.84 0.014 <0.0001 0.024

A %% Available phosphorus 0.29 <0.0001 <0.0001 0.55 0.20 <0.0001 <0.0001

44 Total potassium 0.44 <0.0001 <0.0001 0.36 0.38 <0.0001 0.32

HRLH Readily available potassium 0.02 <0.0001 <0.0001 0.20 0.0076 <0.0001 0.018

FhFP R =R5KE A B304 T f5AE EH A 1319 5454324 2005 .,2006 ,2007 F1 2008 5 /2 4 0 —20,20 —40.,40 —60cm +)Z

2.2 +HHEEAWRSIAZL

% ZH WURLE 2005—2006 FH 2 T REAEL, JLHAE 0 —20em HIEAF MR L 2006 4ETRET 5. 17g/
kg (B304)#13.74g/kg(1319) (HEFPRITEEZER, 2 2a A KN, S LEEIEMSEYE LT
A5 4k, , T ELZE 2007 4E B304 (1) 3 A+ 2B YR & B H 2006 4F B8, 1319 ) 0 —20cm 120 —40cm +
HEA LT ALE 2008 4EA4 2P0 B Z M3, T 40 — 60em + 2 HIEAVLURTE 2007 4EC &N, HIEAVRE
BZENMLEZ BE (P <0.001,%2) , RS L 2N BB A BEIN, HREEFHZELEHY
KB EWKF
2.3 TN KA

B304 5 1319 it )2 ifE N SEHEIETEE EANZA(E 1—E 3) . 2008 EifE N & &
B ERm HRMETEEZER, B BT 3N LEREEEMKIK A 81.34.74.73.79. 05mg/kg 1 78. 14
63.11.53. 14mg/kg , XF AL S A VR E B, LS N FENHETUMEERRE, AT HER
RAALRYE 2=, B304 5 1319 #k#h 0 —20cm F120 —40cm +)Z 134 N 2 FE#EE,2008 EF - E S8R
EEAR . E SRR ) B2 2= FAUAIRAE 0 —20cm (P =0.0076) F140 —60cm ( P=0.0297 ) +2, HE&&E
435029 0.15.0. 14 g/kg (B304) F10.05.0.08 g/kg(1319) , T34 N MM N SEZFEMG  LBERZFHERK
HAER MR R, LH RS N, =F TR 38 B AE ik 2% B2 K (P =0.0099) .
2.4 13EPRIBEMA

A LR P FEZFEN L2 D x 1R RERN A = H TR B R E, T H S x 28
RHHA 4 PEMBE(P<0.05), & 1—E& 3 B/, B304 5 1319 piith AR P S ELAHL, W2
WA EIHE T RS, S B H7E 2007 4 B35 T 0%, B304 g1 B3I T 3 L2 FEE 58 12.27 12,17 8. 36
mg/kg,1319 4351 4 13.00.9. 49 mg/kg F17.68 mg/ kg, fHFFE TR EZR(P>0.05), 134 P HEEN
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Fig.1 Dynamic changes of soil nutrients and pH value in 0 —20cm of the triploid and diploid Populus tomentosa plantations
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Fig.2 Dynamic changes of soil nutrients and pH value in 20 —40cm of the triploid and diploid Populus tomentosa plantations
REIRE T3 R 7 — 4R R 6] i F ] 22 57 .35 LSD K3 - P <0.05

TREEHEGTE 2007 45 3 2R K MIREIEYA S| T 82 M KF, 8] 2008 4 L2 T 3 M2 HHE#EM K
S BRI 19.37 .19. 08mg/kg F 17. 13 mg/kg(B304) F1 18.55.19. 17..18. 63 mg/kg (1319) . H7E 2007 4E)

it S

3.1 pHEZMS LB ICRMA RN

20 —40cm +ZH,B304 +IEHEH & P& T 1319 ( P =0.0007 ),

IR A BRI R R B AR, X SR A SV T R WU A AR, DT R i
IR TR BB B E R 56, B UMY 0 28 FR U R A e S 13 pH E R BH MR . =5
BEMTE 4a KK, At 3% pH (EF 2 8. 13 JH 2 8.43, " f ikt +- 3%y 8. 12 1% 8.78, 7158
TFHmRE L ARRE £ . B Akt 5 pH {E AR AR MERR T 32 3R JUR AW, K JETRE
BHES KFR AN B SRR RN+ N TR MBKAE K. NO; -N A YA SR 430 -+ eV WL
FEMS MR NO; -N FRICTE AR R 40 OH ™ SR AERF AN LS ) iy 17 A4 , 5X BE B K B OH ™ 3

http ://www. ecologica. cn



13 3 BEH % ZFERBAHEEA LRSS ET & pH EISZNL 3419

--@--B304 ---m---1319
92 91
i s ]
8.8 |- I . \E@ 61 AN I
jasi RER JPREN .’ 2 , -
a. . r R NP Eg "’,’
g4t | 2 3|
5 . I
b g | ®eoeq
8.0 L L L 0 L L I I
2005 2006 2007 2008 2005 2006 2007 2008
031 S 90 -
S 3 4
502 £ 60 |
g 0lp i I ’ %E
= DL PO PR I e -
2 - 30 - -~ ot
S o1l I ‘% 5 l el et G4
z 5 | X §
<
4 0 ! ! ! I Z 0 ! I | |
2005 2006 2007 2008 2005 2006 2007 2008
? % 8- i
g 4 g ST
= . e S 6 Pid w
2 ce Ra
2 . IS & 2
s 2L s I~ 2 4r .
& R 5 ..
ﬁ B b’:' ~£ "§ 2 [~ \t
2; O A!= ..... * | I § 0 | | ‘ ......
2005 2006 2007 2008 < 2005 2006 2007 2008
o 40 o 55
! E
B S
230t A I L5 wf I
2 .;:--'I %7 x5
8. ’{ ) 8 I T,
s 20 B o 25+ T A
<] e} tem- .
M It::::_ o % B; _____ _‘
& 10 | "; | | Z 10 | | | |
2005 2006 2007 2008 2005 2006 2007 2008
A4y Year

B3 AEMSMEAHHIE40 —60cm T EFHTTER pH HEELME
Fig.3 Dynamic changes of soil nutrients and pH value in 40 —60cm of the triploid and diploid Populus tomentosa plantations
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