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TEE . WESE AW 0 R 28 T A v A AR - HE 5% 43 TG o LU R AT R 52 i 25 5 T AR AR 1 B R k5 R 0, 4R
50t IO AR AT IR 0 A SRR R LIRS . DLEOK . KRR RE AT 500 °C k445 B0 A= 9 8ok Vs m A kL, LA
O IE),1.0,1.8,2. 6 t/hm® Jgsifi &, LS W BTk b DXAE AR 76 D 3 50 T b, 38 2 A 25k 2 3 2% 5 1k 4 AT L 3%
AN FALFE 3 2R (TN . 28 (TP, 4 (TO Fi s 43 40M C/N,C/P,N/P. 25 R %8, AN [FIFSFF A4 i e 4b 28 + 35
i) TN, TP, TC [ 48 5 f C/N, C/P 1 N/P 4> 5% & 0. 68 ~1.52,0.37~0.61,5. 42~29. 98 g/kg M7.79~21.71,
14. 65~49. 15,1, 75~2. 49, 43 B2 X HEAY 1. 13~2. 24,1. 08 ~1.65,1. 97~5. 53 £ Fl 1. 73~2.72,1. 73~3. 35,0. 95~
1. 35 f%. 3 TN, TP, TC Bt /380 C/P.N/P ¥IBEE A ¥ B it F i A 3G N i3 <, HITERIA] 2. 6 ¢/hm’® 197h3E
FEFFAE W G i A 3R GA B de KAA. AHCVESM BT R B, £ 3 TN, TP, TC Jii 4t 43 4 & H: C/NLC/P,N/P 22 [i] 5 L 35 IF AH X
KR, EY AT Ot 2 0 22 TAE X H 22 S ik, ARk HERZ, B RRIENE/N. &b,
B -3/ TN, TP, TC B /3 8 H C/N,C/P,N/P B 4b TR ARAK -, it S FT A5 0 BT ¢ Xof JHC EL AT 100 385 140392 k) 00 5
i &4 2.6 t/hm® B IR SERS FF A 90 50 e 2 3 7oy AR AR -+ 38 5 43 BT & LU RRAE A9 e L A 2.
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T FTLE W) o e FLAT — 5 9 B 1 S H RE 3 R B 1 . L 3R 0 3 (11 NOy — N NH[ — N, POT ) i
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HEFR oy it FUARAE 5 TR AT 5, 0 A AR ARE] L A i P 2000 B i DL A 3 L T 3K T TR A T RS 2 48 s AE

HRE - SR 23 (AT RRTE Kt . L BiESE T R B0 PR 5 PV LA R R AR W S R VS L IR 2B TT
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AR . DU o — 25PN AR R - SR L AR BE 7 L A SIS ARG AT BT IR B0 & BRI TR Bt 2%

1 #RERE
1.1 MREHR
R M R 2017 AF B @ AEAR B (N 28°11'37", E 108°13'31"), &11#9 0.3 hm®, f@Fh-m L. ks
JEHE, pHAEN 4. 5~5. 0. %M & b W 3 28 UM IR I 0, WK 430 m, 2R IR R 13~17 °C, T
FW 295 d, 4EXH MR 045 hy, HAEAEM—9 A)D735 h, ZB4E10 A —K4E 3 A)310 h +IE BRI PE R
k1 R,
F1 EMRRMEE TENELER

5 " AW 5T e A T o

] T K FEAE P TR FE G FF A= ) 5 e TH SRR FF AR P

pH {& 8.23 9.59 9.55 1.98
£/ (g kg ) Total C 534. 50 248. 60 521.70 5. 40
4% /(g kg DTotal N 10. 51 8.92 8.53 0.68
47 /(g » kg™ Total P 14. 60 10. 23 8. 92 0.38

T WA RS pH AR VOKD = mUES RSO =10 1; W& 48 pH (H, VOK) = m(4)=5: 1.,
1.2 k4

YT . FORFERFAE W e . /K RS FF A2 9 5 o RNy 2 A% AR A= W B e, fR A T 4 AR A RN | AR =
Or AR E 500 °C, mALET ] 6 h), A=W 5 e I BRALME B AN 1 .
1.3 AW SHERFE

AR B A W S5 e 2 AN R KA FF L K R i RT3 S s R A2 4 R ) R AR W R it FH & (0, 1.0, 1. 8,
2.6 t/hm”, BI4E#EME 0,0.6,1.0,1. 4 kg) R A AG IR 10 MK AL B (R 2). F 2017 452 H 5 HAM
ACRUT , 4% BB 3T L R 2B 9 i e 54T X E IR G 35 — R A N 20 m X 10 m=200 m’,
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RIBC-1. 0 TR FE R FF A= W) 5T ¢ 1.0
RIBC-1. 8 K R il FF 2B 0 o o 1.8
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RABC-1. 8 T SRR 2R W T o 1.8
RABC-2. 6 TSR R 2 ) 5T 2.6

1.4 WRTE5H%

SRR I . A AR TR R MG . SR MBI L G s M5 . 2R G 2 4
BAX Celementar. Vario Macro. 4D W . C/NLC/P il N/P 43 A0 . 4 S0R1 2B 5 ik 40 B0 He (A3
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way ANOVA BRI 200, R 2 EIE D7 0B #1722 57 B FVERG S . 78 SAS 9.0 1R H] Pear-
son JEHEATAH A 53T

2 HBREHW

2.1 HFEYRARFEHELTER,. . BRESHENE N
S5x g, ANFEFEFFAY R BT AAHE HEA SR, (- DM RS S5 E 2),
AR 4> 9 R 13.2% ~123.5%,8.1% ~64.9% F1 96.7% ~ 453. 1%, HI{EH 4> %~ 57. 7%, 35. 7% F0
271.4%. YY) R E AR, HIER AR R AT T 2 B 25 I R i SRS AT AR W 5 ok b B
ST é}%wo 92~1.52,0.44~0.61,14. 57~29. 98 g/kg; AW FiRLERMFEN . HIEK SR . 2B
AR o e A B A W 25 A 0 SR o it P e B 0 T B O, LI TR T SRS AR 1 5 i b PR GS B B OR(E.
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0 0.5 1.0 1.5 2.0 0 10 20 30 40
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RA il ZEA5 4T s BC N AEY Bise s 5 i ik (¢/hm?). RA il 2RA5 47 s BC N AEY Bise s B5 i 4k (¢/hm?).
Bl 2R, KEFdELTLEDRERR B2 2R, KBEFdERZTLEDRERR
AR ETRME LR SR, 28R T 5 G IR A F T e E L3R A MR 2 5 S s

2.2 BEFEURRNEMELER. R, BULZITELORIE

AN TR AE W e b B rp 48 C/NLC/P AT N/P B B6 25 A= 9 5t i 2 09 B4 g 386 K (3% 3>, Hopr, AN
A I e AL A HE ) C/N FI C/P MR AR XT3, 43 3 xR 1. 73~2. 72 % F0 1. 73~3. 35 fi5. A4
Yy T e Ab B h 88 C/N 7 7. 79~21. 71 Z[a], LI RIBC-1. 8 F¢ . & 21. 71, 5 RIBC-2. 6(20. 85) 5% T
Goiteg i s L CK B, A 7.97. REAEY RS E S+ C/P i 14. 65~49. 15, Hft RABC-2. 6 4b¥f
B, N 49.15, BEE T HABATE; U CK &K, N 14.65. RE/EWFRRAFE N/P K 1. 75~2. 49, &
XTHE 1. 84 1 0. 95~1. 35 f% . Hrh RABC3-2. 6 &5, HF 2.49, MABC-1. 8 &1k, K 1. 75.

£33 ERK.KEHHERFEYFRERAEERE THEME L8 C/N,C/P 1 N/P HtLE

Ak B C/N C/P N/P

CK 7.97 e 14.65 h 1.84 d
MABC-1. 0 13.84 d 25.38 g 1.83d
MABC-1. 8 20.01 b 35.024d 1.75d
MABC-2. 6 20.38 b 45.48 b 2.23b
RIBC-1. 0 13.76 d 30.28 f 2.20b
RIBC-1. 8 21.71 a 42.53 ¢ 1.96 ¢
RIBC-2. 6 20.85 a 46.25 b 2.22b
RABC-1. 0 15.84 b 33.11 e 2.09 ¢
RABC-1. 8 20.07 b 45.06 b 2.25b
RABC-2. 6 19.72 b 49.15 a 2.49 a

P MA Sy ERFER s REKKRERFE s RA W ISERE s BC R I 07 it ik (/b ) 5 (7 1 8008 5 s A 7 /)
5 R R A FIE 22 52 GE ¥ 3 X (p<20. 05).
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SRR R IR O S R B A T LA M SR I R 4 PR, R RS e, Ak,
C/P.N/P ¥R & IEAIRER (p<<0.001), 5§ C/N 2 8B FIEMLKLR (p<<0.05); HE2TE 26k,



% 2 A, F. AE LER S R B RAAED R AL L 4ERZ WAL 83

C/N,C/P 2B FH EMKLE R (p<<0.001), 5 N/P B FIEMIKCEHKFR (p<<0.05); LHERKS C/N,
C/P. N/P ¥y AR 3 IEA S SE AR (p<C0. 001) . d B il FH A= Wy ot ¢ BE 0% {0k 5 52 i) 4 38 Al » 50 W i o 2K
Mz T 43 C/NL.C/P.N/P RHAME KR,

x4 EHEIER R BRESHES C/N,C/P,N/PHEXE

SR TN TP TC C/N C/P N/P
TN 1.000 0.885" " 0.951" "~ 0.621" 0.927" "~ 0.877""
TP 1. 000 0.967" "~ 0.854" "~ 0.915" "~ 0.558"
TC 1. 000 0.831""” 0.982" " 0.716" "~
C/N 1..000 0.848" "~ 0.274™
C/P 1..000 0.740" "~
N/P 1. 000

e R AR p<<0. 001, p<C0. 01, p<<0. 05 FYAASEMEA G278 X ns Fom MR ME R G235 L.
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Z o Y BUR KT )N
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BA % % * % * % * % % % *
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S LITEDETE . AW B o) T 33 5% 43 ot ik 4 By B2 e T ARG S 3 O e He— . PR AR W o AR R A R
Wy ot ) 3k B e NG PL KL Ca, Mg, S G807 I FR 0 K i FEVR AR 5l & 2 A ok it s 38 e 17 L3R Ay
B gt o YRR 2L, R AR K, AT IR kA . FER TR =
= W) 5 ¢ RE W 4 0 - 4% S 1 (KL, Mg, Ca, Mn, Zn, Cu 45) A 0] 45 25 7 i 20 40, J8 o $2 v L3 5 20 A7 AL
PR A Y E KT E IR .

- HERR . URVBE A 43 B3R A A 0 ST o i P 1 S R O P 3 5 4 R = B I 38R
WSERG A AW 0 . K RERGFE A ok . KRS FR AR 9 T . ARG 4 R 50—k - 183 A 9% 40 0 b T X
Fb & B, AL MU - AR . RN R A A Ak TN gk (0, 6] g/kg, FLZ(0.5, 0.75] g/kg FIHZ% (0. 2,
0.4] g/kg. MjtiH 2.6 t/hm® BSEREFF AR G - - 3E (29. 98 g/kg) . & (1. 52 g/ke) FI#k (0. 61 g/kg)
BT o B AL T =220, 30] g/kg, =4 (1, 1.5] g/kg FIPUZL (0. 4, 0. 6] g/kg. TLHA I = 7 F A= 4 Joa ¢
Xt B i - R . URT B I a0 AR AT B S AR
3.2 MAEYRAET T TEFSUFITEFHE

A ST o A6 PE X B - 0 C/N S 7. 97, I EF- K7 (10. 00, 12,0017, i Fl A= 4 i e I » B
T 1.0 t/hm? S5 F (9 F K5 FF 4= 9 5 5¢ (13. 84) F1 /K A3 F5 AT 4= 9 ¢ (13. 76) &5 T v [ S ¥ 7Kk F
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(10.00, 12. 00", I F A BRF-H7K - (14. 3005 4b, HoAh b B3 1y 5 F 42 BROF- /KO-, B LA el + 1845 AL
Jo AR a3 i A Al R A M, B B SR A JORSTH ARG . T A ) o e 8 AR A kb e b

AEARBE X BE 4-38 C/P Ry 14. 65, Jifii FH A= 4 o i J HAZ AR [y 25. 38~49. 15, K Wi I A= ) ot s # 9K
BT 43 C/P, AH H IR T B S 7K S (136. 00) Fl 4 BR 25 K S (186. 00020, —J7 i, AR 44 E % —
KA IR0 I FARE AT R B SRR I L (6, 10] g/kg 2 B = ~ U4 (10, 30] g/kg,
- A B B A A RO Bk B 92 0. 2, 0. 4] g/kg BRI PUGL (0. 4, 0.6] g/kg. VLW 4 1A AR - A 0
THOE A X5 A, (H AL T3 ARAKFE . s B0 AL 45 C/P B 0. (B8 F b B 5 45k F- 5K F
PP, o5 —J7 . ZARRUE 118 C/P i B AR v] g 5 - e amoK P8 %, i o fb A3 0k 3 A
KBRS R T AR A K

ARV W o R A B34 ek A8 T 4358 N/P(1. 75~2.49), & XFHE 1,84 i 0. 95~1. 35 4%, Hirhj ] 1. 0 t/hm’
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2. AN B BB A EE . BAE T 2 ERE 7K (13, 1005200 Fn i [ S 397K 5 (9. 30021, 2 B % 46 Bl bl - 15
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P, A ST X A e R T o B AR, DRI i it A 7 A i SR A F%) [ s e 7 A DA T AR B A ARG I
GRSV T

TR RS

FERPE e 4t . AR A WETUE 2 B AL A T R T A TR K . i K L KRS A S R
FFAEW) e B 35 B4R A LGt P MR R e L L R BB

G MRk . AL BRI o B AR T R AR AR . B SO AR R ] 2. 6 «/hm® (19 9 SRS FFAE B 5
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Response of Soil Nutrient Mass Ratio Characteristics to Biochar Type
and Application Rate of Straw in Prickly Ash Orchard

HOU Jian-wei',  XING Cun-fang”,
DENG Xiao-mei?, CHEN Fen', YU Gao!

1. College of Agroforestry Engineering and Planning , Tongren University , Tongren Guizou 554300, China ;

2. Personnel Department, Tongren University, Tongren Guizou 554300, China

Abstract: The differences influence of biochar type and application rate on soil nutrient quality ratio of
prickly ash orchard was studied to provide theoretical reference for evaluating soil nutrient supply ability,
guiding fertilization and rational utilization of straw resources. Biochar was used as additive materials from
carbonization of corn, rice and rape straw at 500 ‘C, and 0 (control), 1.0, 1.8 and 2.6 t + hm * were used
as application rate. The total nitrogen (TN), total phosphorus (TP), total carbon (TC) contents and C/
N, C/P, N/P of different treatment soil were analyzed and compared by ecological stoichiometric method
in the prickly ash orchard of karst region of guizhou. Its contents were 0. 68—1.52, 0.37— 0.61, 5.42—
29.98, 7.79— 21.71, 14.65—49. 15 and 1. 75— 2. 49, respectively, which were 1. 13—2. 24 times, 1. 08—
1. 65 times, 1. 97—5.53 times, 1.73—2. 72 times, 1. 73—3. 35 times and 0. 95— 1. 35 times of the control.
The contents of all the soil TN, TP, TC and C/P, N/P were improve with the increase of biochar applica-
tion rate, and rape straw biochar with 2. 6 t « hm ? reached its maximum value. Correlation analysis
showed that soil TN, TP, TC were significantly or significantly positively correlated with the soil C/N,
C/P, N/P changed by adding biochar, which was the greatest influence by the interaction of biochar type
and application rate, followed by biochar application rate and biochar type the smallest. So the contents of
soil TN, TP, TC and C/N, C/P, N/P are at low levels in the prickly ash orchard. Among them, rape
straw biochar with a application rate of 2. 6 t * hm ? is the optimal treatment to improve the soil nutrient
quality ratio of prickly ash orchard.

Key words: biochar; prickly ash orchard; soil nutrient; stoichiometric ratio; correlation



