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Abstract: To study the effects of different organic materials (namely biogas residue; Feideli, a commercial or-
ganic fertilizer; potassium humate; and bamboo-char) for improving acidic soils in a Carya cathayensis forest,
an incubation experiment and a field study were carried out. In the incubation experiment, mixtures of soil with
each of the organic materials at three application rates (0, 1 and 10 g-kg™) were incubated at 25 °C. Each
treatment were replicated 4 times. Completely randomized design was used. Soil samples were collected at 0,
10, 20, 30, 60 and 90 d. Based on the incubation experiment, bamboo-char, Feideli and potassium humate were
used in the field experiment, at the rate of 2 kg-tree™, and the blank was as ck. Four treatments with 6 repli-
cates were randomly designed. Results showed that application of organic materials not only improved soil pH
from 4.41 to 5.17 and soil exchangeable base content, but also significantly decreased (P<<0.05) soil acidity.
Also, soil exchangeable Al was reduced from 3.94 cmol -kg™ to 0.72 cmol -kg™, a decrease of 81.70%. Mean-
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while, organic material increased the content of soil available N, P, K, and soil organic matter (SOM) with
SOM increasing 100.70% and N increasing 104.70%; soil available P reached 22.34 mg-kg™ and K attained
230.83 mg kg™ or more than doubling. Results from the field experiment showed that organic materials signifi-
cantly improved growth and nut yield (P<<0.05), and the nut yield increase was in the order of potassium hu-
mate > Feideli > bamboo-char. Overall, the effect of potassium humate was more effective than other organic
materials on soil acidity improvement. [Ch, 8 fig. 3 tab. 17 ref. ]
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1AMk Carya cathayensis J&HBEEL Juglandaceae 1Bk JE Carya, J&H EREA 192 U6 T R AUARA 3B
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0.15 mm G, ft LA PR HrINE . K50 A VLR B D TRk . BT . SR RRE AT, H
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1.2 Wit
121 ®AZFRE R LR 4 AP T L IR . 25 A ML RHE oA DLIEHE A 4
7 A b S RO T (R ) B R SE B & AR AR S R, W E A LW ORE B S o3 g
0, 1.00, 10.00 g-kg™, 14T MBS0 0, 1.27, 12.70 t-hm>"0 3L 9 A4RBE: XPIE, 7ERigR £
B BT A LR 10.00 g-kg™ ¥R (T1) 5 1.00 g-kg™ ¥ (T2) 5 10.00 g-kg™ AEFH T (T5); 1.00

1 #HiXTENERER
Table 1 Basic properties of tested soils
A PLE/ R fige L/ A R HAH AL AL AR/
(g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (emol-kg™) ~ (cmol-kg™)
0~20 445 22.15 147.00 4.80 34.00 0.28 425

SRR fom pH {8
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Table 2 Basic properties of used organic materials

H ALY R pH 1H AP (g-kg™) Al (g kg™) B/ (g-kg™) B/ (g-kg™)
HEAS 4 7.65 259.49 5.41 4.49 9.20
P 9.46 698.95 6.40 0.75 4.86
T 5 R A 6.16 352.67 10.32 4.53 13.81
bEERIL 5.55 279.10 17.00 2.00 13.35

g kg NEAFJI(Ty)5 10.00 g-kg™ BLFRH (Ts); 1.00 g-kg™ BHBRH (Te); 10.00 g-kg™ 457 (T;); 1.00 g-
kg A1 (Ts) . B 4 -0, 4 600.00 g KT -5 5 A LR 2R A1 G & F 1.50 L3RR, If
F R FI0Ks 35 0 31 3 [ R K A 70%, SORLRR AR GRS 11, IR AE AR 5 ) B R L
AL, USRS T 08D K o B 2k o ARG SRR BCE T 25 CRyfEIR G SR AR v s 7%, it 1 k-
JAT IRk gy, DRSS KRR SR RIE A 0, 10, 20, 30, 60, 90 KEUH &+,
IR 4 100.00 g- 7 JE Ak M Akl s 5% . R HERE RN AT L 2 0 JE AR AT

122 k@i AT EREFARMER, R ERH Yy - ag oL, AR . IEAT 7R R
45 3R NIRRT TR A LA BR R PE A ek RIS . TR R BUMRBTRT ™ B R Ak LA R AR P A B AR K
FE 71056 (2014 4F 3 %2 2015 4F 9 ), IiAZ#EH 40~50 454, B BT . xR, R4l FH AR A7 JIE
B, AT 2.00 kg #k7(T\"), ABAF 7 2.00 kg #E (T, ), #JEER AR 2.00 kg- #k'(Ty' ), HE 6 K- AbH,
T 2014 4 3 H, fEIHR SR HBOE A (HKLR), JFITREZ 20 em, K WS AR IR R 2R 17
W, SARAEIER PP, bR ATEEDRE 1SRRI A B, DAERR B OR . il ok 2014 4F
2015 AE IR AR L P RIE L
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R R AT 7 AT RE S AT . R pH (2 V(1) V (UK)=1.0:2.5 1R & = 4&-pH T HL A7 1
s AR . AR AR5 R PR 0L . Olsen 15 RIS R B i $- JOME DG B R 5 3
A HLET R T A TR P A AR 5 S R . SRS T MBR S 1IN SR T 1.00 mol - L S AL RV
0.02 mol - L™ Z A LN 2 s o AOLYI KL pHES B L7 il 5 & 8. PR T IR - 1o 4 1k =0 &
RS, A FRZE L . BB L Gk A A B e
1.4 HIEHH

i Excel 2010 #F47 faj B84 A0 ¥ ;. SPSS 20.0 2R HEAT 5811437 o
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[, HETh e i 2 B A HLA R AR B3R (B 1) o fER IR R rpr, ) AL B 4 A AL A AR AR
N5 BSINAS [R) A L I A B 58 o ) e A0 e 5 S I [8) A A A8 AU R B AR AN [R) R, A 0 1 7 i e
ANy Al 3 A MLYPRHAR A SRS , (H 3R —20, fEl RS 6 D FrBL, AR ALEE[E] 1 54 AL
JRAGSE IR S T 5 22 5 o MR Be (10 d), HIEA PR SR R T ES, g 10.00 g-kg™ fil
B TR B G IR % 21.20% (P<<0.01) ., 7£ 90 d i, DIJRWEALFE 6, A fy 10.00 g-kg™ BF, T84
HLIT X B 2213 g-kg™ ETHE] 44.79 g-ke™, 3§01 T 102.40% (P<<0.01). WK 1 HdnlF i #4400
Prktab B b 10.00 g-ke™ PR TR BE HIRA VLR ETHRZ, 1.00 g-kg AT B4 Bl D
22 HHHHEX T ERERERN I

S R S A AU 2 B o I LR 4 Ak B - S A R 0 B S HE R AL B
X Ui WA ML RE S35 10 b il SR B o K, ELREE A HLARL 0 3G T o AEE S B R T
W, B H RO A R0, it vA s Ak BN AR AL R EE B 22, H.10.00 g-keg AR 1.00 g-keg™
A 22 R s At AR B ) A A SR BE A B SR ) S B LB R ) BT R R R,
FAHLYPR A IS R R R AL T BT, R IR RS B BE(60~90 ), 10.00 g-kg™ i HE IR
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PR AR TH AL AL, IEAS ) 5 RR AR, Rl AR TR, MR/ Tt 10.00 g-kg™
JE& TR 0 A JHEOXE - SR LA 3G IR B K, TEREFR A AR, 5 BEOR FE 3G I 1 104.70% (P<<0.05) , 1fi]
1.00 g-kg™ 77 ik b B 52 i R B /)N o
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Figure 1 Dynamic changes of soil organic matter content Figure 2 Dynamic changes of soil available nitrogen affected
affected by different organic materials by different organic materials
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10 ) 3EAH B A8 b i 3%, DL 10.00 g-kg™' B ERET A 10.00 g-kg™ AEAF 1 b ¥E B i /K-, 0 dlis
#) 15.48 mg-kg™ M 14.71 mg-kg™', H/GH LM A%, EMH R (1.00 g-kg")KFEF, 10d )5
A ARG R AR . ER SRR FEIBY B, AR BLA et Ak B ] AR Tk B AR B 22 S (P<<0.01),
ARG, B TR A X A O () 5 O 2 e dr i, HL10.00 g-kg™ G 1.00 g-kg™ 4
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AR /N, FEARFEE o (HAE SR LA R R 2R B - e s B i) sk 22 55k, L 10.00 g- kg™ HE
PR B Ak B R A ER T B O B, HLE 1.00 g- kg FEEAN 10.00 g- kg™ I A9 22 BHAE LA AL B B
Wi, XATRE S R kb 3 S AC S A G, (HJE 10.00 g-kg™ 5 1.00 g-kg™ I VH i Ak P 22 1] 22
PEENLOE /N o TR R & B 5 BRI IC 22 57, WA 2 A IR R e o Ll A Bk A R 22+ g s A
A, 8 A 7 v g S 3 5 B v L - RO TR B I 2 Y, DT BB B AT VR .
25 AHHWRLE pH BRI

LA MG - S A Rl AT ML RE R AT B 5% 05 %) 38 pH (RG240 18 S Bios o A HLY Rk 31y £ 3%
pH A 4R 2 Fo o R AL Py, 33X U B AT AL RE n] DAAG A5 b B8 v 40 pH . Bl 15 Rt (Rl 1 A8 4k, XF ]
Ab 3 A8 pH (E AR L H A WA ML R 38 pH EZ D5 P B FE(0~10 d), SRJEAEZE (10~20 d), fx
Ja AR ER RN, BT RRE (20~90 ) ZEF B, WS it nl B 5. AS[EAG PLY RS B0t 5 pH (T 1 e
JEATR, WA A LR it S B 0 T o X R BAE A R R, X A HLA R L R it 23 ik #)
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10.00g » kg ', —o— 8. 71 K1.00g » kg ' 10.00g kg ', —o—8. 71 K1.00g * kg ',
—+— 9. X —+= 9. X
B3 RmA At e L3RR 2Bk AT 1) 0 AL AL 3 B4 EEFkasrersh S TR

Figure 3 Dynamic changes of soil available phosphorus affected by Figure 4  Dynamic changes of soil available potassium

different organic materials affected by different organic materials

PR RO . R IG IR T, 10~90 d it i B A5 I % R M - 8 A el R 34 L s i LA A L
YRR SCR BN B . BARBERT A HERS , AN [F AL B 58 pH (E B — E W SR L, (R IR AR
SE o WLAREFREE A (90 &) M EHE 2E15 20 M, 50 BEALFRAH E 10.00 g-ke™ F 2 A9 IE A5 7 4 R £ 3 pH
HEFARZ, pHEFE T 0.76 A4, MTh. BEBRARZ, HilRD,
2.6 BAHRX LESRFENEZIE

IR IR SR TR LA 51 ) B BT g AR SR T ) S PR R B, R R IR WL s
etk e 1, W2 IR R NM M E B, HA S A AR o 00 K s PR R BT
BRI R AR B . K6 R S ALY b B - S RS e M A R R R VR B W R R
B IRZ L BAFRAG, FLBEE A HLYOR ] B W3S I s5 16 vE T AR S B 2, X RUTE PR
TSR R RN AR . 5 IR 15 pH E M /E AL, B 6 hrl LA S| fEVIG
BB (0~10 d) T3 S 448 F BRI R d ok, B miib 168.209% (10.00 g-kg™ BUB RS ), H 5 H3Esc i
BN RS, RARSR SR, WTRIER 10.00 g kg SR ERH M 10.00 g-kg™ HEAF Iy 4L B X5 1Y
FEAUSCR A, W# 5 1.00 g-kg™' FEMZEQER KW, A D —EMHEN, APUR 152
P BB 19 5% e B2 B A A ALYDRHI A S B g K . DAREAS I B, 4 n A&l 10.00 g-kg” B, 4
A 35 PR 4 B X BRI 3.89 emol kg™ BRI E] 0.72 emol -kg™, FRET 81.50% ., [F, X —728fkia % bl
R A3 5% pH R # A —F, AT U pH (B 48 = AT DUA S50 B AR S g E 1k, i ml DAY D 1 3%
CHMETR B, R E] R e IR R E R
2.7 BRI LT R RN

SR ALY R TN BEAR T R A 1L AZ R AR b 498 50 Jo M 2 T o E RV (1] 7)), ARk S+
BOnVERR RS . 1 pH (HPY B AR AR 3 S IR 2R T B B, HLBEE A LR
SEOIG IR R R T N . L IRAE T L R R B A R 0 A A RS e M R R 28 I & 1.27 il 1.42 cmol -
kg™, X HRFEAL T 70.30%F1 66.80% . MHEASYEFRFWISKRE , A VLY S ook 4 3 52 4 v 2 o i JEE
IRV BE 1 5 i A s SR ) I e B 25, U 0~10 d BBy, LRI TR H, 10.00 g-kg™ F LTS )
AT IR B K, BEIE = Ik 95.60% ., IS A HLY B B IR AR 2%, $) 30 d DL KA 10.00 g-kg!
JNEAS T A0 B+ AS S M R AR 22 5 P RS, HA S A LY EHE B + S S M R A AR
2.8 AEBEMYHEITLZEKRE=EMH I

TE = 2 ZF R, MY R E R REZENERGE ., HOAESCSIER L ECE 7 Y
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Figure 5 Dynamic changes of soil pH affected by different organic
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Figure 6 Dynamic changes of soil exchange AI* affected by

different organic materials
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Dynamic changes of soil exchangeable acid affected by Figure 8 Effect of organic materials on nut yield of Carya

cathayensis forest
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ARG, 4 pH R A9 AR Ak 32 2R T HLYRE Bk 490 S5 Ak R I L B 3 e 9 U Al i
PRYCE T AR FRY] . RS R A B R AR 32 AR L 1 R s . ORI kK
AT TR Tl B v ) L3R P R EE s QB A i AL k), B LR LI FER T, 4 T LY pH i
@ b7 A 1 e 25 A (NH-N) B R AEFE 2 B, 5 8 E 408 pH (EREAR A URS 3R 3t in 45 HL 4
FHRGAE B, AEgE I [R] P - 3E pH (A B BT, B))S ) pH (B TRUE, X 5A LYk A & pH {H
FA R AR ALY RESE B A LB, 0 R A AL R Y 25 Ak B BIL R Y T B A
H, 10.00 g-kg™ AL PLEE 1.00 g-kg™ FIREARBLSETHECR MWL, o 10.00 g-kg™ JH iR A AL HHL Y
BOR B, X T RE S TR A HLUTRR BOA K.

AR & A —E R IRy, AT LU RO IR AR A LR T DU
v Rt 412 gy ST A ol AR 2 A R A A o e i REAR AR — R RS HLAE, RT U i 5
A R, TR e o b SR A W AR 4 S A B DR A A R 5, DT o s e ) il A IR O B, 4R
RS Sy o AT BAR D — R AR B, AT U N 3R 2 (NH) A8 (NHL) B ™ b — S AL S0
TA R AR AR (NOS™) B 2%, AN IS I R0 3R A i R BRI 08, 8k BRIGTER, B 5k
TE R P ) BRI AR, L A RO TR 0 P 2 S, MR 4 R O B A O [ E S A
PLPPRHE , 58 pH (I, WEPEEk . ARk o BRI HLP R AS SRR SRS W A W B RE A7, 1T EL RIS
WSG BFE AT - S T A B 3 BE ), R PR AR P A AR T BEAh, A BILTLE S AR e AR R A A LR AN AR
REfe gt P RO IG AL, T LR REDKA TOALBR I [, 4R RO HLBRIE A RICR T A i s
AT T Oy OB, R B HL R R T R AR, L 10.00 g-ke A A9 YA HE MIIE AT TS
ORI AE s BN R A A L R R e T SRR, X T T A LR A B A R i
TCER, WMBEIRAE . NHIRIMAORE , i3I L e KPR ARG E , R WA HLYRL b A R
AR, SAHPRIE AR KA, ST AR R A LB S A B e (R 3) . K
PR 6 T LA A I B™ i DU ] SRS . A A 0] A LA ok RASOR I AT IR, R X
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Table 3 Relationships among soil chemical properties of Carya cathayensis forests

Eiikan 180 H R R A HLT pH {E LR SRR B
RO 0.743%* 1
R 0.547%% 0.854% 1
A LT 0.293* 0.330% 0.231 1
pH {8 0.683% 0.664% 0.471% 0.178 1
AR —0.8027* —0.908* -0.779% -0.197 ~0.758%* 1
S R —0.821%% —0.889%% —0.751% -0.204 ~0.773%* 0.967% 1
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My BRI, BtE R R R E B sc R TR, SR AT G el BN RIS R E,
Herp 2 PR GR 5 aC M IR 19 90.00% LA L, ik FE R A A LN S M PR R 1 TR, VS A ML R A
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