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Effects of Different Polymer-Coated Potassium Chloride Dosages on
Potato Yield, Quality and Soil Potassium Supply
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Abstract: A potato pot experiment was conducted to study the effects of different polymer-coated potassium
chloride (PCK) dosages on potato yield, quality and soil potassium (K) supply, which set six treatments: no
potassium, potassium chloride, 30% PCK, 50% PCK, 70% PCK and 100% PCK dosage (with the potassium
chloride dosage equivalent). The results showed that the K released by 1. 2% amount average of PCK in 25 C
water immersion, which met the controlled-release fertilizer industry standards. The K release rate was in
“S” curve in the soil and reached the maximum value at 70~90 days, which was consistent with the potato
potassium uptake in tuber formation and expansion period and beneficial to yield formation. The yields of
potato were increased by 13. 92% ~36. 54 % of different PCK dosages compared with potassium chloride. The
potato Ve, total soluble protein and starch contents of 100% PCK were significantly higher than that of potassium
chloride, and the potato total reducing sugar content of 100% PCK was significantly lower than other the
treatments, the decrease showed to 13. 9% ~36. 2%. The PCK released K slowly, which could meet the
needs of potato K uptake at later period. After the tuber formation period, potato K uptake amount of above

50% PCK dosage treatments were significantly higher than the other treatments. Compared with potassium
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chloride, the soil available K content of above 50% PCK dosage was significantly higher after the tuber formation

period. At the same time, the soil water soluble K and non-specifically adsorbed K contents were increased

by 8.4%~25.1% and 9. 3% ~36. 1% respectively, so the soil K supply adequately. In conclusion, above

50% PCK dosage was beneficial to improve potato yield, commercial potato rate and quality, and increase

soil K supply.

Keywords: potato; potassium chloride coated by polymer; yield; quality; soil potassium supply

T 4 S IR R [ R ) SRR R 2 — L 8 T
R g A AEY) ., BEoE R, B B g1 ™ 1 000 kg
T K,0 10 kg Z2 4. HAGT 3 F 40 A 3 22 DL R
MREF AL B A HE NN DB E R R HE
W7 it FH SRS 1 4 I 2 5 ) I B S A L TR 1Y
WEFE R WY, E B8 AR IR A PN 1) S0 7% B B 6 A1 i A
WK E AL R B R B S R EE M M dEE R C
B R JEURE R UG, T RS A M
FALEIE IR S A R . s Ah SRR A
AR AL I A B 4252 e O G A S DT 52 e ™ L A i
FH 210~300 kg/hm? K, O B}, B £ B 28 5030 25 80
117 I S R A0 5 SR B 0 7 B T I 2

H R T 85 2 0 PR A7 7E 3 22 100 R, 491) i A
U NP U = 11D R (1 i S B O A T
2020 AL AC A B KATS ). DR E W&
Jiti A Ay R 5 T A . R PN AN B X s R IR A T Y
(R BIF 9% 100 FH 2404 38 L (H Z2 4 v T B EUIE T A e
TE 45 S 1 Al — i R 3 it 1 HL 7 A BRI )5 75 oK
A B A A E I 700, BRI A Bt B O
BPRE B A B EL A AT 9Tt R AR 0 B A TR 0 RN STk
B R T b B R B L 0 R G Ak B o A A 1
TIELFAR A 28 5k as AR A . AR IO R
B it FH AL B S AL B AE 210 kg/hm® B, BB b & 42 &
LR S 77 B AR SR AR R R A
AR B R 0 A D R S A e b s Xk s Y Y
F 5% 22 BH 1 R BN e 52 408 (AL 22, 5 5 0 S 1)
PR R WL R DR T R
2. DREAEF WX R K AR A KT
LIRNTE S NN ORI R 81 NE 2 L iR (Rl SR el
AR A S A 7 L TR AR b ol A R S
PR X R 4 A K R e R F T T O T3 3 0 5
NS ) Bt 8 AN () 0 L B8 ket 4 S KB ) 11 AF
G i B L N AR W R Y
BT AR E 0 B 3R TR TR B R A B A 1
B . AR R R A W% ok S AL UE AT fu L 3
VB R )45 80 L T R % 2B Ak R 5 T o A
AN T) P X A% S 0 I R SR 2 R A
M) o L2 30 Ay A R A F ) L FH 4 (R R 98 S A

1 ®R5 05
1.1 48

M3+ O R R A S R 5 R R b
RG24 R 6] N R b AR R O
HEAR 1,06 g/kg, TIEA R 17, 45 mg/ kg, T HEH L
B 113. 54 mg/ kgAML 17. 76 g/kg, 3+ 51K
FLIZH)345. 52 uS/em,pH(L # 2, 547K FLIZH)6. 92,

HECIERL , ZUIE Ay 3 AR PR R (7% N i 46. 3%%)
FI i fu Bpas B IR 25 (5 N 4496, 40 bt o)y 58 g , L
i o ECk 2. 500 AR EE 6~10 pm, Rifs 2. 0~4. 75
mm, 24 h BEHCR<C206, 28 RBEHF<C5020 4 Bk 2
AT R R 3020 s BIE 3 8 AL HE (% K, O
AL S AL (5 KO = 57 %, A 5 A4 BL o 2 (g
SR Yy R 80 2. 30 ~3.3% .
R 10~20 pm, Fife 2. 0~4. 75 mm, 24 h BEil%
<3%,28 REFEHCR<T40 %0, BB BN 3 4~ H)) s 8
NE R BEmR — 4 . Lh B BRI L AR A KRB BH A
MR w248

B MEY) R D44 O 1 5 % MR E R 2
Fr, AR H I 110 KA A7 (REFl 2= 000D — e ol A 2% i
5.7X10"~7.1X10" #/hm? , ¥k BT & . ¥k 55 60~70
m, Z5 A, HZEOR IR I B L T I 5

M A o R A K B R 25 em, HAR
30 cm,
1.2 KA REI
1.2.1 LAZEaH Rt ARKKILiE 6 Huak
UK, & A8 4 i BK, 4 I & b B 4 &5 BK;,
70 %0 A RS AL AR + AL B BK, , 50 Y0 £ 5 G AL A+
SALHR s BK, - 30 Y0 B S AL 4 + S B 5 CK, AN it
HE . 45Tt A Ab 3843 B4 41 8 (ND 150 kg/hm? , 4fi i
(P,0O;)90 kg/hm?*, 4li#f (K,0)210 kg/hm*, &Y &
PUIE 1200 kg/hm® i . 4% + 12 kg, WESH 2
P07 55 K TR ST B 1 ke B4R VD B it R A
RS IR 5k 4, B AR 09 IERHISURL B # A+ S,
WU 2R R/ ROBCEE — B I o 4 PR i e AR
FH— Ak BN FR IR 10 4, 76 S8 S I L e 2508 Bl
HAPEAT M M IORE B R R 3 A Ay 4 AT A
W=, AR A P e K A B i — 3, B o
BEK IR B I A 24 T s 5 4



298 KPR R

%31 &

1.2.2 GBAAAFHRZ AR BT AR
7 25 C K BECR IR B3 T CR A #K IR, 3R
P < A R SRR K 5 0 SR BRI 10 g A AR
AALEE T 100 HJE B W /N g B D s
/NGBS 250 mL BEEIE P, A 200 mL ZE48 K
s HmAE 3 WCET 25 CAIbiaE R4,
HURERS R R 565 24 h LRSS 3,5,7.10,14,21,28,42,
56,84 R4, HEM R BRRHFER 80X L BN Ik,
B BRI E AL TN L FREL 10 g AL E, BT
200 mL 7k, F 25 CIEEA b & 0w M, 1542
e 5 . WMIBLZ W 0,20,40,60,80,100 mL & F
100 mL At @4 .85, 8 T 25 CHRE],
N 7 25 25 et A0 T VR P A 30 DA VR VR B A R AR AR
DL AS ) H S S8 8 Ak B 22 o A o R £, 2 ST A
RIS W 5 B8 VR L S 2R 30 B AL B R
B DT T R R
1.2.3 @Eafdy L3R it e
OB R A I 18 3 CR FH 4% 5 AE RE 3% 20 AR a3k
FED AP BROFRI 10 g 4 5 S A6 B BURL R A BT 100
H Je e 20 W il 5 1 /N4 b CRLAS R | X 58 =12 em X
10 cm) , 76 s JE B HE A 325 (T X, HER 20 £ 5
cm, fEMASIE45 1.7,14,21,35,49,63,77,91,105,
120 KR MAS, B UCRAE 4 48 8 BUH 19 A0RERE &
BT 50 CHFRM AL 48 h J5, Fk i 2 0 7 5 1 (I
J& 2 YR A H A 28 X AR 22/ T 0. 05 @) Ll i T 22
ok AL L 0 M SR B ) R TR
1.3 H#mRESRERZE

T HT 1 mol /L T R B 4 M s T IR K

100 5

@
o 80 Kig BB %
E@ —o— KEMBERE
:{g 60
& 40 |
¥ 20 |
0 LoD -.:':f‘r;i ] 4
1 7 14 21 35 49 63 72 91 105 120
THEFRE/

BRFEK 2 HE 10 = 1 12 CO, 2810 K 32 s 48 5K Wi i
POE BRI R T L Ca® gk Mg® a8 4 iy
R B B3+ A A R BRSBTS T2 e B — TR TR R IR 4
B B R BE R AR AT R 0. 5 mol /L Ak Il R B v T 4R
B ARk W B 2 mT Rl H sl NH, 32 e i £ 45
R AR B Ca™ B Mg™ " a8 e Bl %, Al 4
TR B = T TR B SR A — K PR . B4R U
rH R S A X SR R KR O BE VR I g . - 3K 4R
TDR A @0, Al kB 2 iRk A H.SO,—H. O, kG
THA KGR TR D e i rh el R
TR T % Dl ¥ G—250 Ho (kI i s B 22 vh 4
AR CEHEA 2,6 G e Wi 2 ke Bk
R JERE S A 3.5 — Ui kK A e (DNS) B 8 75
FE S HEE e R R T I
1.4 HiEAIE

45 K Excel, SAS #4738 5 e it 4>
Br iz ] LSD 4G 56 22 7 b 35
2 GRS
2.1 BESWKHEEREGE

15 25 CHFpKH ARSI FIERT 90 KA 2 B
R FLRRUBEL, T3 H R Rk 1. 206 Z R 3
BETOH R A (E 1) AL B SEALE 25 C #B k130
BEHH 0.3%0,28 R BRFRHCR 3800 BEHI 20 3 4
Ao fE g e AL R B B R STIE (#
la) V-3 H B K T 25 CiK X T B Bk ik
R AE 40~T70 RE R - FE 70~90 KBk 1k 5
KRR, 5 B B EEIE 5 8 K A W) & A A
TG Z 5 I BORE R B Wi AR E

100 ®
o 80 K} B B TR %
%_ —o— KEBBEHRE
o 60
ﬁé 40
& 20 [
o %

14 21 28 42 56 84 120 168
KRR/ d

B 1 SRSHE 25 CEkMLiBEFhBmE

R A S E R R R A
K4y IR R BE ARl DR AR F
- HEAR ARG L 4 HE K 4> HEFEAE 13. 5% ~26. 5% 2
W] AL A 3 WRIE K R 2 R TR L BE KB 1.5 4
(i LR B 2)

2.2 AEAEEERESKHENIREFENEM

AR WO T T B Y R R R
R 6. 75X 10" #k/hm’ (REFIE TR . SR
A B o 45 Ak JE 1 48 7 I B Ol 32,500 ~80. 91 %, 1

PR B . 5 Sk AR L . AR A
N T it P e ) Ak B R — o B 7R O B R R
13.92% ~36. 54 % , Ho o fu G AL 0 4 it FH B9 S5 4%
PR . AN A AR S AL B R 2 ) 4 it
TOV M DA = I 2% 5,702 H &5 502 Al
0N HEZMM T ELZES (R D,

O Tk ] 1) A% S R SR DL 70 06 A R Ak
P FH R e L A ) 85. 5%, W T kil Al Ak A A A
30205 50 Yt B G AL F AL 3



Jot B A M AR I ) 5 T 299

%6 1 SBBT 6 S N R A A AL X S L
30 - K - Wk
Voomm bk
/
® ¥
%
420 F
]
.H
10 | NN N T N T T N Y N T N Y Y Y I N Y Y O I N |
T ngaFEsEgIgEETY
BRERY/A -

B2 DHRELBFHNITESKE
X1 BEKCOARAAETEHSHREFTEMAPEE

e o/ 5 CK 5 UK K
(kg « hm™)  W#/% /% EHR/%
CK 26780. 16d — — 74.03d
UK 35483. 04c 32.50 — 80. 25¢
BK 48447, 84a 80. 91 36. 54 83. 75ab
BK70  45787.68ab  70.98 29. 04 85. 50a
BK50 40837.92b 52.49 15.09 82.40bc
BK30 40420. 80b 50. 94 13.92 82.95bc

HRPHFERARFHRRERLSNRE, FH,
2.3 AEAAEEERSLHENERERRAZN
AR AR F =X SR N R RA —E
(% 2), WAL EES 7000 A8 5%
E Ve R E T AL, R 15 1%,
HoAth 4t 18] 25 S5 OR B 2 (0 34 1 2 8 1 A il I Ak
M, AR AR [R5t i S AT R
A e IR R = 13, 2% ~33. 8% . Bk AL R A Ak A
300 M DA ZE R A HE A & i 5% S T
SO R PR B 2R, SRETTR
W5 5 8L E Y o— RAILIR ST “Malil-Lard Reaction” %
IO o DT 5 M) 50 458 18 B8 S0 i it O B, AR it
e i AT I e b 3 R IR B S B R Y i
FRE Al B0 4 i it FH %) 5 % SR D P B W LT
Al A T A AR R A 13, 9 %6 ~36. 2 %, 4 JIE SR Ak
30 %0 ~70 Yo FH ik [ 1) Th 4% S5 A JU PR B A G B 3 22
5o AN[E ALY B B B E R i DA I e A
B 70 90 FH B v 5 A S B I Ak A L Py
P 12.9% , 25 5 1 25, H b 4% i 40 1 b 3L ) ) %
BHEM ST RERARE,
%2 AEAAEEEKCOLAENIRERR

Vewl/  MREEMAE ARE b
Ab 8 ,
(mg + 100g™ ") (g kg™ TR/% O HR/%
CK 16. 45¢ 2.77¢c 0.75a 11. 15¢
UK 19. 70b 3.40b 0.58b 12. 26b
BK 22.85a 4.55a 0.37¢ 13.95a
BK70 22.50a 4.20a 0.43bc  13.75a
BK50 21. 35ab 4.15a 0.48bc  13.12ab
BK30 20. 20ab 3. 85ab 0.50bc  12.78b

2.4 ARAEEESLANIRESETHEKRR
$HE MR

T8 1 T A ZEN [R] B 30 M b A Rl T S R R R A
A INBGT A AT A R B A S S R AR AW AR i, A
3 AT LAE Y 78 AT RR AT, 325 3 S0 T 20 I Ak L F A A g
B B T L I AL BT AL B B R — R A 4R
SR AT AR T P R TR B8/ AR R E R
TR AP RS R AE R A K, R
D KRN AEAR RS L, B TS B H 2R TR B 0 IR
AR 70 %60 FH e A B AR IR IR A e e e o {HL 5 4 i T 50 6
FHE it FH %) 25 52 A8 Wk 355 5350 Sl AL B0 A LE e B Sk
a5 7050 FH R BRI B ) B4R 46. 800
63.3%0, 225 W3 . 7F Th AL Y] A B AL A A R 1
TR AT RS, 5 0% M S0 R ML & (B E#
fo T SRR R 30 20 R AL B X S T A AR
EHMEY . H AT W 2 5 b T BRI U X LS
A A BB 22 G212 R i SR TR S T B B 7 K

50 m ey a a

40 | B sexpmm ] 2
a3 I'H]

3.5 + B BRI & & B0
< o o a b
o~ b [ - ;
w30 OB O H#Y v

c i ! — I i

Ea2s5 Lo R 45 R o ¢ s &

A

1
7
5
5
5

,v
1

b

o

e b 1] iteg - i #

C 2 =% x5 Y N % 1

el ol b [ b - b 4]
15 | ok 1 1 PR 1 7]
: [ mait & o 3 ] 1]
1] 1= i S~ i L] 1

e . e O gl ] .24

1.0 [l D PRl P AR e
. iy i S e ] 1
05 —| ‘| —| '_| ‘, —|
CK UK BK BK70 BK50 BK30

ENGE kS

E3 DHERRLETHEKRERRE

2.5 AEAEGESWHHEALER BN

2.5.1 XERAEZTOEAAAT A 65 L3 3% 47 4
T RO AR 3R AR 0 R ISORTIRR S L B I
e Je HR IR F RN — AN EE R R MiAh s £k
HREREHER . MNE 4 0T LUE Y, 76 AR 3 5 50 b B
FL IS AL B 30 26 1 o Bl A5 8 7 & = T HoAth ik
PR, X T S A B A 2R R K A B
TR rp R A A 0 B R S T T S AL
e A 08 A 3 DR BR 3R O R A R SR R VR AR
XA o 7S48 B B 2R 0P W 3 e b 0 ) gk
RUCR P i R PR R B T A B AR R 50 %0 DL i
) R A R R, Bom T H A, AR
B A [m] Ak P A - 08 KPR O B B B AR
AL SR AR 50 260 LA 28 1) - 1 5ol 550 B 5 o K AR A
FEAE— B KO, 5 38 38 S A0 81 A L, 8 AL
FrE N 18, 4% ~46.5% . X A& i RE R R A KR
WAL - 8 B 2R R VB A OB A K A A 3 SR B Ak B Y
- T R A R A 7T AR ST B Y A KON
T T 2 RN A R B D AT R R A R



300 KPR R

%31 &

2.5.2 RERETORBEIACATAIL L3 BT S47 4
BLHE U KU B R R A T A R g — el
TR RIEA AR LA RE R R R
O bR A7 A XA RV AR D0 10 5 e Ak 3 5 it NE R
WA R R R . ARG, 5 it X 4 Ak A
A L o it D 0 B S A A0 IES 1 % 80 ol S0 3 - K s
RS RER 8. 4% ~25. 1%, Horp, £ B4R Ak A I 4
il FH A - R AU MR i 5 O Ak R LS B 2
55 2 K (B 5) .
A0 g ERE B RZRAS B REE

2150 a a, a
a

?140 - [ BT a ab g
=130 | 1, o] *F [ [

120 F T T
g 110 {77 i =
& 100 [T
® 90 I
H g LEE

38 P P R 5
CK UK BK BK70 BK50 BK30
N

B4 DREFREFHLIERLAEE

o [ B oxmem

280 Fom EmmHE
70 [ B AR 4
< 60 [ be E

O
SESH e

;
el

55

i
et

- z s z x
UK BK BK70 BK50 BK30
A7 Ak B

ES5 DHERBRELEAERS
PR I B BRI I A o 2 B 0 2 - A S R B A
R 2R 8B 43 T A 4 3 4 M R 2 A iR
1 B ZORIR . FE R B LAY A A B - R R
Wi BAHE T 8 35 25 S T 8 = R R R 0 B 1
IR P A 25 55 L 4% it A A B 0 b S A R ik 2 W
o AN it B S Ak B 5 i 5 3 T B R L it P 0
SRR A5 A 1YY 4 R R W AR A ARG 9. 300 ~
36. 1%, ARG LA AN ] FH Ak B ), BK U BK, (BKG, ]
2 AN AW T BK, M UK 403,
3 W
il B G AL B0 A B0 2R R R M R L R R Y
WS B A B SEAE 25 °C i K RN 3 4 1 7 R s 5
SV Rl R = o S TN T i
25 CHEpK P R BSR4 7E + b 3R B
JHCERECSTRY L k5 H B REN B A — 8. WR
AT AT R Y 5 53 R R B HIOPIL ) o = A A B P Ak
W E BB HESh UEAT I ORI . 25 CRRKIG R R4

hkasE IR B B R i IR A A, +
BEK 4y IR E R AR R A ) B B e 3 R TR
2R RO S TE 25 CHoKTh A T 4 5,

AT A B S AL B0 A 5l S AL — o R
FERLI 5 AN AR s A e AR — . X R
THA B BN R RER AL D T UL KM
L ULJG AL B A0 0 B0 R G218 BT LT & B4
ST R W, DT R T S AR S I B Y
Ko BRAN AHIE S TR T A B S AR R )
W A RN SR E R E. A
70 %% 4 R GRALBIEC It 30 %6 3 3 S Ak B A D 4% B e
TG 5 22 5 = B L Y A B R 70 Vo 4 R Ak B
FH R 2 0l 25 B Ak

TP AR, R A ZFEE
AN TR JE 550 2 0 VR 1 A R0 22 AR K R 38 vh ik
VA TR B RT EAE ) B RSOR ) — R R B A
SRS P B A b L AR R LA RE R . A
e, B G AR 4 e ) R K A PR e T A
ARER, R HAE DR BRI B 2 R B E K. XS
PR i st AR — 3 R E R R T A
AL Bl L5 4% AR KON T BRI ) B0 R 218 R
JIC» PRI TR B8 R R 00 A I b R AR I A O A
645 - A B A T A R 5 TR 5 — T v R A Y A
FAER R AL IE  R ZZ18 BE N, 5 S Ik
ARDCTC , B0 I 0 1) T 8 1y o T 3 B8 4 338 by (3% B0 3R A 0
B X AT g T SO AE R 2R 5 A S AR sg e
25 10 T AR DA K PR S BRI
4 5w

(DA RS 25 CHOKIRIA R B E HL A,
VI Z R OE R 0. 3% ,28 K BFBOE 38% 444
FERNCAT L AR v, LB SRR + 3 R I B0 R B CR 2
“S"IE L TE T0~90 KBEHCRIRFI R KM . 5 D8 E LI
RS R BT ARV & AR T R .

(2) %5 38 3 S Ak B0, 5 S Ak 40 38 0 i B Oy
13.92%~36.54%,LL 50% ~70% &% Mi& i, B
i R, WAL 2R A Ve & ]
VA T R 1 B Ak B v T AR T A R
PR 4 it FH 10 5 4% SO0 D 0 i 5 K T LA
Ab P, AR R B R 13, 9% ~36. 2%,

(3) 8 3 A5 5 kT A% S PR A B 4 O B
ZEIE R R DA B8 G Ak B A B v, FL L 50 %0 LA
AR T A AL, A R R A
- K VB 5 R R R U BN A A SR A
FHEAN 8. 4% ~25. 1% 1 9. 3% ~36. 1%, +3EM K
HE R A A R R



%6 0 SR 1 26 R [ R 0 T 0 I - {3 B Y B 301
SEXk - tured soil[J]. Agronomy Journal, 2009, 101 (4): 897-
(1] B4k B80T F R 2r . 5. 0 [ B0 P 2 4 b 4 4% 905,

[2]

[3]

(4]

[5]

[6]

[7]

(8]

B A BRI R A s mg L. AR A
2014,30(19) :167-171.

A5 SRR BT L S N R RIE A A S X 4
S AR SRR LT . [ SR 5, 2013,27(3) 1 158-161.

KA XSO VT S R W A K IR IO A () TR
R GG R B s L) ). PE bR MR B K
MR CA AR R . 2013,41(2) :145-151.

Wang H Y., Zhou ] M, Du C W, et al. Potassium frac-
tions in soils as affected by monocalcium phosphate,am-
monium sulfate, and potassium chloride application[ ] ].
Pedosphere,2010,20(3) :368-377.

28 JSC V5 S X O S O TR A AT 5 xR
b DX B B i S B R R (], T R b DR B Y
2013,31(3):112-116.

ZA0E WA T SO0, AL O R AR A R
EY B RN G B Y 5w (). VE M ROl A= 4. 2010, 23
(6):1950-1954.

Zebarth B J, Tai H, Luo S, et al. Effect of nitrogen
form on gene expression in leaf tissue of greenhouse
grown potatoes during three stages of growth[]]. American
Journal of Potato Research,2012,89(4).315-327.

Wilson M L, Rosen C J, Moncrief J F. Potato response

to a polymer-coated urea on allirrigated, coarse-tex-

(E£&%F 290 7))

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

75 B R SR L A R o o KR ) %
FHRMARKZWATTLLI ] LB R 424, 2014,
33(11):2187-2193.
BRI R R 7 - 45 3 TR R 3 HE A9 A [R] K
T SR AE A o K A3 R AR s e L. vk B Al
K24, 2015,46(1) : 119-123,

35 9, PVEBER BB ZR L 4 IR B T K AR A
Xof s Ay b SRR P e A OK RUR) T s e L. Aol T2
242,2016,32(22) :154-162.

AR ARTIN. AW TR B T R R - R R ) R Y
mw (A R SR LT . AR AR 2= 4, 2011, 20(4) : 779-785.
WRET 8% kL7 L S84, 45 it FH A= i e o A Ak T JR AR
T E B A i ABORL A HL BT & Y 5
LI B AR 252840, 2011,22(11) : 2930-2934.

WSS, 4245, Agbna G H D, %8, A= 4 5 VR N RE %
Xof i 2 e oati b A S R A AL B R B L. B R A
2016,37(10) :3979-3986.

L2 Yy 24N TR IT B S5 A R e B e R HL A
MW oE R[], R A FREE 4441 . 2015,24(4) . 716-723.
XIER fh L R = e 7 . . SMIR AR W) BT okt I S
R B B ma [T ]. Rk RS B2 244, 2012, 31
(5):962-968.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

XKL EOE BRI L BRI S e AR
FIH A R 22 e B0ak v 52w [T ] b B R 2 3 4z, 2011, 7
(2):215-219.
AR TR R A BRI AN R o T A KA
A A RZ AT ). 2K BRI, 2014, 28(2) : 143-148.
XWHE 2R T 05 A RN 0 T 4% S 57 45 BB
FEA B IE LT ] PR 2441 . 2009, 18 (1) : 143-146.
Pereira A S, Costa D M. Quality and stability of potato
chips[J]. Horticultura Brasileira,1997,15(1) :62-65.
ZERLSE B IV AR L A B R NIT P X R AR A R R
TIEAL ST 2R D], R . 2014, 51(2) - 295-305.
B IR K, 48 s L SR IR, A RRBIE X K% — MR AL B AR (K
For i A A R AR [T ], AR R, 2017, 54
(4):967-977.
EVGHT, B A, ) Y, IR LN — FOR — MR R 1R
TR Z 71 5 AIE A AT ], R4, 2016,53(1)
213-223.
TR %, o, 5k IR, S SR B0 IE — YR i ) A 4B A I
JASA R AL N L B BT A s e L. R R SO
Bl ,2016(4) :1064-1070.
e — BRI . K 55 Ui, 45 45 B A ST AN [ ) 4 X
FEARARAL = 1 B AR B R e [T ). oK R AR R iR
2015,29(6) :80-84.

E IR EAR B A I i IC A R R K 4 Rl
R oA AR LT ], L EE AR . 2011, 42(1) . 27-32,

ZE 0] 2 S X B A A [ R T A ) e R £ S K R
TR B A MR SR n R [T, B RO R
2015,48(7):1361-1369.

T VB AT 2 A K S L A AR W e B e Bk N X 4
FpoKk v AR 52 ma i BIF 5T [T . o [ o 22 0l 4R, 2011, 27
(24):207-213.

B L PR AE A 24 A AR D T T S R T B R AR R
X2 Al A W B R R A B WA R L], 4
L He kL. 2015(6) :70-75.

Van Zwieten L, Kimber S, Morris S, et al. Effect of
biochar from slow pyrolysis of papermill waste on ag-
ronomic performance and soil fertilizer[ J]. Plant and
Soil,2010,327(1) :235-346.

TraE W BRIk, 2 20, 55 A W 0T B T G K RS A K K
ARFIAW 5 m [T, b B A 2% 58 4, 2014, 30 (5)
175-180.

WA, S, AR AR e Rk B T R R g B AR
PR KA g A8 A 7w AR LT A 8 3R 5 IR R 2
#.2015.,21(6):1633-1641.

IN TGS o FRE . AE W) e ) B 3 A B8 A ) A K e 1
Tt e L) . A A5 B BE S 4# . 2014, 23(3) :535-540.



