201747 H Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 5B T

doi:10.6041/j. issn. 1000-1298.2017.07. 031

TE £ W B L KIS & =g H 2o Hh 5E M

1,2 1 N 3 4
z B BMEA X B FiHm LR4e”
(1R ARl K 2F R B, WA R 1500405 2. B A yT 4 B i) txfrﬁﬁﬁiﬁ ﬂ%ﬁfﬁ 150090
3 Al KB | U R 150030s 4. dL Al KRS K TR AT 150030)

FEE : RARW/DN XIS E FAE 9 2k (CK) Az 9 7% it o 25 t/hmz(Tl) 50 t/hmz(TZ) 75 t/hm’® (T3) Al
100 t/hm* (T4)5 A~4bBR 5347 A 499 5% i FF 43 % = LB AL o R L F5 K E 7 K R 15 % T K B 7 RN S R A R B
- oA 7 BE ) A AR BR B, 57 HE T Gumbel Copula lﬁx&ﬁ’]*lﬂi%ﬁﬁfﬁﬁﬁi?i[ﬁﬂiﬂifﬁ & 1 T 45
R 5 F A G AR W) e PR RGN, A AR, LR BB K, IR A A E R A, R AL P LA K pH
EFIA HLBT S S R g e, P ES N & B BON K LR & K R | R R K S LR 2 R RO 0K
I R i 38 55 AR W kit FH o DE A G L R e 5 et A BT T A K 43 19 56 e R B S R TGN e AL 3 B AR
P S 09 3 0, A A8 A TR A - AR ol 47 2 R U, I 3 R > 2% A kA e G B, TG K R A K 4 A
FARCREN e 5, R R AL AL . JET Gumbel Copula pR U A 1 M A= 7™ RE 0 3T 0 25 SR B BRAH, 1155 1Y
b 2E 77 B 1 R AR W it P A 0 S S ALl 20 1, 1 SR AR PR T L HE KRR 0 R OK AR R RN 4R B R AR
PRI B, T T KA 7 R0 i B0 S 2R D S B U e

KW BT EY xR, BLIX; LHE™RE ST ; Gumbel Copula FEEL; i AY

MESKS, SI156.2 XEHARRM: A TEHS. 1000-1298(2017)07-0247-10

Analysis and Evaluation of Influence of Straw Biochar on
Soil Productivity of Sloping Land in Black Soil Region
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Abstract: With different biochar amount levels of 0 t/hm’, 25 t/hm’®, 50 t/hm’, 75 t/hm’ and 100 t/hm’,
the runoff plots experiments were conducted to study the influences of biochar supply on the indexes of
soil physicochemical properties, water holding capacity, soil and water conservation and the effects of
water-saving and yield-increasing, and a model was established based on Gumbel Copula function for
black soil productivity evaluation under different straw biochar amounts. The results showed that with the
increase of straw biochar amount, the soil bulk density was decreased and porosity were increased, the
soil nutrients distribution was uniform. Available P and K, pH value and organic matter content were
increased linearly, and ammonium N was increased exponentially. Saturated soil moisture, field
capacity, wilting coefficient and the maximum effective water content were all in positive correlation with
the straw biochar amount, and the influence degree of high biochar amount on soil moisture was more
significant than that of low biochar amount. With the increase of straw biochar amount, the amounts of
annual runoff and soil erosion were all decreased linearly, the reduction rates of runoff and sediments
were increased logarithmically, while the soybean yield and water use efficiency were increased firstly and
then decreased like a parabola going downwards. The evaluation model based on Gumbel Copula function

was used to evaluate the soil productivity under different straw biochar amounts, and the result was
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reasonable. The soil productivity index calculated by the model was increased with the increase of straw

biochar amount in an S-shaped curve, the indexes of soil physicochemical properties, water holding

capacity, effect of soil and water conservation were increased linearly, and the indexes of water-saving

and yield-increasing were increased firstly and then decreased in a parabola shape.

Key words: straw biochar; black soil region; soil productivity ; Gumbel Copula function; entropy weight
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Tab.3 Values of the first class indicators
_ . — P AE bR E
— AR AR ZRARARAE
CK T1 T2 T3 T4
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Tab.4 Normality test and parameter estimation
B Kolmogorov — Smirnov 1 ¥ Shapiro — Wilk £ 4 o
— iR —— —— (i bR
Gtk A H R M Geit ik A BB AR
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X,y 0. 180 5 0.200 0. 963 5 0. 828 0. 464 0.268
X3 0.196 5 0.200 0.930 5 0.599 0.598 0.413
X, 0.266 5 0.200 0. 889 5 0.351 0.614 0.427
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Tab.5 Parameter estimation and test of goodness of fit
i H Ali — Mikhail — Haq Copula Clayton Copula Frank Copula Gumbel Copula
4
I e
i 1 —Ou:
w o 4 % (e™™-1) 4 1
e s I VETTY EC S P  IE R
1_0H(1_ui> i=1 6 e -1
i=1
6 0. 065 6 1.4130 2.5780 1.000 0
OLS 9.560 x10 ~° 0.084 4 0.043 2 2.468 x 10 ~°
2.2.4 B A XIEHEHLAE P RE T HE 5L Ty Copula PFA 5 TH A9 T M A4E 7 B 1 48 8. R
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7o 1 TOPSIS A5 R AN A5 M) 4y e B AL T+ B 4 b 2
FERE S IR Bt i, OF HLBR CK AR BRAR Y B 35

FI Kendall A15¢ R B0 i 3 #0735 45 20 A9 £ o 24 7=
RE IR B AT — B KL 3, 45 2 1] Kendall £ %03
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