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NUTRIENT CYCLING AND BALANCE OF SLOPING
UPLAND ECOSYSTEMS ON RED SOIL

WANG Xing-Xiang ZHANG Tao-Lin ZHANG Bin
Unstitute of Sotf Scence Chinese Academy of ScencessNanjing 210008 ,Ching)

Abstract  Soil and water loss is an important way of nutrients loss. No-tillage with
mulching and ridge tillage can strongly decrease the loss of nutrients caused by surface
runoff and scil erosion. The potential of nutrient loss through erosion is as follows ;organic
matter > total K >>available K>>total N>>total P> hydrolysable N >available P, Strong
leaching in upland of red soil is also an important way of nutrients loss,especially for N.
The system with notillage and mulching has the largest surplus in comparison with other
upland ecosystems. Soil nutrient level can be increased gradually when the nutrient balance
is in surplus. Available P and K in soil would increase rapidly to a highsevel while total K
decrease slightly. Total N,P and organic matter in soil increase, but they still have low
content. There is a spatial variability of soil nutrients in agroforest ecosystems.soil nutri-

ents in districts of agricultural crops have higher level than that in district of trees.

Key words red soil.sloping upland ecosystems.soil and water loss.nutrient cycling and

balance.changes of soil nutrients content.
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RERRIHEEK. A TRESFEG S SEFRLRNH . R ESHE DA RECT %E. &
R YEHREM B EH L LR FERBN ARG ER B K TR R ERA S EREL
BB (LM AR T E AR SRR U 1 IR R T R AR RERK Rk R
Emiph FRF ARG R YRR ESRRMEm A RYMAKREE TR
FEFRETERRTEmRA- - ERTEE. ) '

1 RBHREE

1.1 FMERESN ARWEVILE S AL B E B R AR SR K bR R 2
HZIIFEABBARMADRED. EES, TSRO L FY ARSI TRNESE . RE
L AR AR ek &2,

F1 1992196 FERIFEFR I (mm>
Table 1 Monthty precipiiation distribution of sampling site

o

1 2 3 4 ] [ 7 E G lu 11 12
Year
1092 F2. 5 131.8 183. 1 1654. 1 223. 6 a75. 8 3814 13s. i a7 4 N2 21.3 7.0
1593 74.2 118.2 126. 6 187.0 490,17 371. & 269, 7 76. 3 86. 0N 68. 0 43. 4 7.5
1594 5%.5 141. 6 1461.1 RET A 1658, 6 N4, 6 a3, 1 110.1 133.0 44. 1 10,4 2270
1995 55. 0 90, 0 210.9 472.0 3127 7la. & 154. 4 68. 3 72.4a 43. 0 g.2 10.@
1996 138.4 1.6 235, 1 1906 261.1 148. 1 173. 3 236. 3 30. 0 35.7 22,3 36,7
F*: ARIRMEFTREER
Table 2  Agrochemistry properlies of soil samples
HHAR KRE . &
(e kg £R k=] H (g g R A € H & ol
mg/ H
8 g‘ tgike (POsg/kgy  K:Ogrkg) & {P-Osmg kg (K Omg kg P
QOrganic } Hydrolvsahle i ~ pH(HO) tcmotikg
Total M Total P Total K Avalable P Available K N
rmatter ™ UEC
Fy 0. 58 .13 11- 6 18. O 1.9 33.7 4.7 8. 84

1.2 4 REESFARERT1992-047F B, F M H 8 30cm., 7 A FE6750ukg /hm (PF N 317. 3P0,
202. 5. K0 337, Skg/hm™ . H K 2250kg/bm’ AR RS R RECH . o RAEERA . BT HHEL
BAEREEE. BT, HESAUFEEE; 199-03F BFF 4 & KRR #1827 RO R R 7 i %
AR 4 S P BS 361 275kg/hm?, IR 120kg /hm” . BE AR 375kg/hm* LA G R ERFE HKAE. £ ¢ T &
H.SEHAyAEE, S EE A ERES R X H 20 £ 5m?, B B Stem & ROERE R R R 4
g Rk R SR 1996 5 T 15 75 1 B[HE 1 12 40em, B 40emPVC LR E L MR S EREA . H
BRI N #3, %,

HEEEET AR RERST.RER. BN - RTER. LB AWE ME-FEFIH. O
EDHESYAYNESHEREHO LFAFELRERFST. AR IMI G WY FELFEFEH.
1.3 MAGHERSREE fEHr8RFEof8 DA kER@EFEIR 1L R0~ 20cm T EE,
MERMR . REEVRE. ERERTN. ENEEARKAT SR EHFSTTR,

Bk bt A R/ L L Y0 B B A 4 A IR S T R R AL S T
2 M5t

LR M K L i RIS AT E R R BB A o Sk a8 S E RGBT B R
BEET T E s R A
2.1 FREKRHESERKEREFRTAE
221.1 FAERER #HEH. EEFELEL A LA LERELFRERERFAR. AR AL EF£EHEH
BMAKER AETRANE. A TFHAT SERY LRMER, HRFmBEm. SMEF. SHRE0EREY
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Bl K LRk U ZE L. aHHE ¥y ki
LeIRpY K bR S F EEGER . ol S K Table 3 Field treatments designed
Feaket L BiE A T IRE X ok A BEFR
2.1.2 BlESERTESSHAS TH Cade Landuse Soll management
CHEMREEEM IS EREFAEN .M CK  fEiih *E8
REEE . BAERENE YRR Sparse grass land Untapped
PUE> 2 8> 23> KR >EUR> & Ao RGBS i
s . eSS - REAELHES (Raphunus Sativasy prabhce‘
ERAHEHAEFEER ) ATRS B EF RNERE T B LB R
Hmane R8N KSEHIE -[E(gq;',g_,f Corn+ Sovbean-Buck wheat Conventional
ke) B M X “Rape llage
21,3 EUHCRES M K UE AR M R e S
P ) 3 1 DALA0 O A W L P L P Rape tillage )
A BRI 5.0 BRI SIS (FTr.aX D ER+AE-FE-ME W
AR EFHEBERZ L F HBEMGEMN Corn+Soybean-Huckwheat Notillage with
R MRERFERN AR UMSE A E.S . ﬁipiﬂg - f;“;hmg

g .

::i?f iﬁi}ﬁjg Hifi}.immﬂiﬁfféfigﬁ‘i&? Sweet potata+Sovhean-Rape High ridge tillage

: ! o B Ee s ] +: fip fr
3.3.5. 6L ofE. P M4 4fF K, X B Eucommia ulmoides Grow planting
BT NHE-N 58 1 38 W T2 AP 6 I M+ EE-REE D Tk [E] 1
P 0V PR 3 I;ummmci;a ulmaoides+ Alley planting
214 TRRSRFFELBESR S0 E I ,
BRVBER ROHRET MKLHK b i o AE
MEREMANAIR. B ENASR.H Peanut-Green manure planting
MEEXIMENFAR- 2B >ERF N HEY T8

SEECER>KBES>EER. X EEH
FHEHES TR ERIELT
HeEfFa - A FRLERSHERESR. &
BABZEEEFHEER . WEEMES
WLt B R iR REFHBE. L
Foul 21 B (6 I Bl 22 50 00 461 K i B

Choerospondias axillars

Grow planting

+  Y-THEH means followed by, + " 8] fE means intercropped

with.

¥4 HREREAR (g /hm®)
Table 4 Amount of fertilizers applied for

different treatments

B R
MR, LR PR IR Rk XA fE # iR P05 (Calcium R
EESRHEZWBREMAREXED. Crops Ni{Urea} managesiurnm (‘]-{(23)
2.2 ﬂﬂiﬁﬁﬂ?#ﬁiﬂi% phosphate)

s FIEANEME RS MBS TE e .0 9.0
(RIOWS R AMZRBREES .4 xé‘.+‘£ﬂt; 255. 3 90. 0 405. 0
GREREM2E 4 ~33. 004, N EEKE KItaw 92.0 90. 0 1500
BRI P LT AR ERE WK E e 103.5 4.0 225.9

BTHEME-ARAREELSBALERY .
S TFHR. ZTESEAOIRTERE
RWF L F NO-N f&#Y s 5 CLE b
HH LA B.D H R TRk B TTHE
SHEHBELER&STHELEA X, A

FE . FFR7oM A . 30% HIEME. RS SR, R
FWFEE 192 B — % .. (DPeanut (A, I and I }3(Z (Corn
+Soybean) ;i@ (Sweet potato+Sovbean s ;' B (Rape) : S)(Buckwhea
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#5 FRRAEEREAL KT (1952-04~-1996-01>

Table 5§ Soil and water loss in various crop systems

-ﬂzfﬁ % 2 H Runoff{mm) +HEEMMR Sedimentsikg /hm®)

Year CK A B C I E CK A b C D E l
1992 130.0  114.8 67,2 19.7 29.3 30,3 300.4 10647.0 9116. %  6U6.3  1624.7 676, 7

19%3  113.3 057 22201 40,7 110. 9 i 225.7 Tl46.6 6%83.9 606.4  2452.5 965.7

1994 T&. 4 65, 4 54.1 24,9 3z.0 30. b 147.%  1945.9 BRO.T 2583 387.4  356.4

1995 225, 5 400.2  468.5 16. 2 rzn.1 TE. % 5281 21046.5 23393.4 3B4.1 26049 1088.4

1596 8.5 16,3 10. 8 106 8.9 10.1 8.3 114,90 116.1 94. 7 60, 3 99,2

Total 376.1 05,2 BER 7 162. 1 410.2 221§  1210.0 409C0. 0 40500.0 2200.0 7140.0  3190.0

* 1962-04-1251996-0]1 ~ 04 ¥d® Dara 1n 1992 15 data from Apr. to Dec. And dara in 1996 1s data from Juan. 1o Apr.

T JDRESHESEER

Table 6 Enrichments rate of nutrients in sediments .
A B C D E Y Average
HHLRE 204 216 251 2.33 2.36 2,32
Orgame matter  (25.5/12.5)° " 127.5/12.9) (35 771460 ¢35.3/15.2) 133.3/13-00  (31.7/13.6) :
Eox: 4 1. 73 1. 67 1. 81 1. 80 1. 82 1.77
Toral ¥ (1.4270. 81 (1-40/0.84)  €1.54/0. 851 (1. B0S0.B9Y (1. 48/0.B2) 41 49/0. B4)
e 1. 48 1-56 1. 85 1. 42 1. 48 L. 56
Total P (1.23/0-83Y  ¢1.33/0.85> (1.65/0.88¢  (1.3270.93Y  (1.38/0.9%3)  (1.38/0. E9)
E 1.3z 1. 07 1.32 1. 37 117 1. 23
Total K (13.40/10. 203 (14.79/11.90) (12, 60/12.000 <14.74/12.93 <(14. 00711, 307 ¢13.90/11. 68
KR 1.22 1.o7 1. 32 1.37 1.17 i-23
Hydrolysahle ¥ (213.5/174. B} (176.8/165.7) €134 8/102.0) 7164 8/120.0F {157. 3/134.5) {15%. 4/139. 4)
P 121 1. 31 1. 34 1.10 1. 0B 1.21
Availahle P (11.63/9. 603  (11. 1078 45) (12.62/9.30% (11.47/10. 40} (12.40/11.75) ¢11.9079.90?
E R 3. 93 2. 62 6. 72 3.43 5.53 1. 45

Availahle K (635, 1/161.9) (664.0/253.2) (1023.4/152. 31 (527, 1/270. 1) (875.1/157.7) (B25.0/199. ¢}

« WHE Ennchments rate=4301E 3 058/ 11935 4+ 5 & nntrients content in sediments /nutrients contenr n
soll. » » FRIESHEAR TR SENE TR T S B THE R Data in brackets 1s average nurrients content in sedi-
ments and in soil respecrively
BEERATHSHERGSFRENAEEF A A TARAH RS HAN - RRRTERAREE.
A HE R B R4 AR 38 A KO BT A R B N AR MR A R R i

B FE RGP RR O R S KIS RN BB E. TSN RERF —ERWH. BT LIRIE1996
FLEHTERENS R WL EHI1992F 1A F1996F 4 RM &5 CENFL AR 48 AB.C.D.EM
N R B4 5129 4176, 8,153 2.84. 8,188 0.76. Okg/hm? KO i B4 5129 417. 6,154 0.44.0.310. 0,
73. 6kg/hm®.
2.3 ERSESWCSUT AL

FEAMEL KR RERRAS TR EHAKLIRAR SR RE BIE1996FH UM RGEEL
FIsESsHER HERHERMEANFS TRITHEERASHAR RIBEEEAR R NEN RS & EIT
HeAR LEHEDEEAOKESYEYRER" ARIE Ca F'ELBBHOGRE LS IEHRETE
e HHUEN B R TUERRLS Wit H BT R Rk R g At HJEWWFE&E#%QEﬂ'
HESARSEANREY JTEHERS TEREEID,

FREFAESRAHGTFEFSBABHEENAE . ROFERFER BEMER . FREE A HH
EhmBLUAERFERENEERSHETRSPETE.LE ANFRCFRR . LHEHMESEHN
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F? AKLIREBREHENRES
(kg/hm*, 1992-04~1996-04)
Table 7 Losses of available nutrients

caused by runoff and soil erosion

¥ HMEERETFREESHER
R (kg /b, 1932-04~ [996-04)
Table 8 Losses of different [orms of nitrogen

caused by surface runoff

KR R

58 o B 43  NOT-N  NHf-N  NOy-N/NH? N
Tremt X Hydrolysa- (P04 (KO
reatmen ble N Available P Available K A 1.0 3.4 3.2
b 8.7 0. 48 26. 1 I 18. 6 P v g
A Fot 14. 4 2. 36 535.9
LAWY L6s 5. 33 2.14 C 31 0.7 1.4
fLeey v.2 0. 15 26. 9 0 7.0 2.9 4.3
B =379 21.0 2.91 BH. 2 )
SRR 2.9z B-47 2. 54 E 5.3 0.9 5-9
e ¥ C. 3 0. 03 2.3 CK 6.4 3.4 1.9
C &M 18 0. 36 46. 7
AEFBE 12,7 12.0 20. 3 . .
D R 9.1 1. 28 649. 5 FRRXVJIHERRBEEES P RoAMHT RS T
BIED o510 WS mMURRRA. X TEERAR RSO R,
E EE3i 6.2 0. 56 50. 1 2.4 FEREESERETRESHEEE
Wi/ (2.4 14.0 17.9 2.4.1 FEREEFTIRHESBHREAE HBHER
Average 23/ 18 7.5 10. 8 106

(RI2VRYAMARVAR EFARERKENH L
RFEFERTEN ST R2FMETREMS HERS

e FERBEBREXRLKERST KD E (kg/hm?, 1992-04~1996-04)

Table 9 Loss of nutrients caused by soll and water loss in five crop ecosystems

+  {ISediment{S Y Runoff (RNTR/S

R ESE EET) R
b ¥ HHLE &K . TR . .
Total P Total K Availabe P Avaijlable K
Treatments Urganic matter  Toral N Hydrolysable N
(Pa0s) [4 . 10)] (PO (K,
A 1043. 0 72.5 52.§ 604.0 23.1 2.95 82.0
B 1130. 0 707 56. 8 BG7. 2 28. 2 3. 36 031
C 8. 7 v.2 4.0 74. 4 4.1 0. 3% 4%, Q
D 252.0 20,5 10.7 174. 8 10.3 1. 36 6. %
E 106. 6 11,0 5.0 94. 9 6.7 0. 60 52.9
F1Tg Average 522.5 37. 8 25.9 3231 14.5 1.70 1.0
10 FRRBESRENEIHEPR 19965
Table 10 Leaching loss in various crop svstems in 1996
T4 & o 038
R (mm) i A (kg /hm?) S 1L FE R L
2 : Amcunt of leaching loss
Amount of Amount of leaching loss
Treatment ] famount of fertilizer applied
leaching water —
N K0 N KO
A 471. 3 44,2 4.4 64, 0 1.4
B 518. 8 38. 3 38. 3 10. 7 5.0
C 156, 9 21. 2 11. 0 10. 8 2.0
D 474, U 47. 4 771.5 13.1 12,3
E 416. 0 18,4 18- 4 8.7 4.9
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#1l FEARAEEFEHLTBIES FHN (kg/hm?,1992-04 ~ 1996-04

Table 11 Nutrients balance in five crop ecosystems

e A B 8 D E

Liem NP0, KO 00N PO ESD N PO Ka N Pal Ko N Py KiO
1 3170 202.3 337.% 317.3 2025 337.% 3170 2025 J17.5 317.3 20005 83%.3 317.0 fp?.3 337.5

£ A 2 27A.0 Q6.0 34000 148207 R4D S0 TE2, 0 S40.0 1300, 0 14327 540.0 2320.0 732, 0 549.0 1500, 0

3 941 d 23.3 M1 i 24.5 94,1 0 T35 941 ) 23. % 54.1 Q 235

I 4 35.1 Y7 4.k i4. 2 3.4 1.9 L 28 L6 19, 2 4.0 1.1 19.3 Al 18. 0
5 o332.8 [\ o 85, ¢ 3 0 171.4 ] n 158.9 0 0 154,90 0 i}
14

B 7
166.6 61.5 271.5 165 9.3 1157 4.2 27 s 10L& 43 8585 1.7 25 365
7a.5 529 AN4.0 AT B6R ERT.Z F.2 40 4.4 20§ 107 1746 11D 5.0 §4.9
5 e il CPR.10 03,00 08200 (7820 (R4 (951 o4l a4 (39000 (10030 (1040 (7R 21 A7 a6 159,20
Oupan 8 176.2 0 176 1532 0 16541 81.8 2 a0 1880 0 MG TH.O ¢ 736
9 89.7 o v 167.d 0 3 1mr a D 16T.v D (S B [/ 9 o
10 867.6 287.6 781.8 574.4 290.4 1018 2 651.5 4839 1521.6 6241 308.© 1107. 3 644.2 456.3 1479.5
B E5.1 3122 —406.71061.7 408.5 1168.2 492.1 255.8 274.2 1135.6 501.% 1953.5 529.% 288.8 267.5
Profitand loss (64, 530362. 2)0115 7X1111. 27461, §Y 1740, 37465, 210259, 41299, 611145, 77510, 5X2053. 1X534. 23(293. ZX 100, 5)
FH#(R -3 91.7 —29.0 106-2 117.7 635 551 &51.9 6.7 113-6 I56.8 1227 6%0 62.6 1.0
Balance (5.6 (124-61¢13. 1J{120- 410167, 3)(137. 3V (55. > <53.0) (L8, 5) (115.810164. 61C13%. 4) (63 &) 64.21 (1%, 7
+ FEEAASEELK T REEREF A AT RS B4R ATEE L FUE. 2 LR WK 4 FT5 %
WE A ERAEFaREEEE.7 KhfE. e WE 9 LA TEREEEVERAERE. I0—fEMEER Y. Da-

ta in brackers is results of losses of available nutrients caused by soil and water loss, ;Input include ;1 Organic manure, 2

-3

fertlizers, 3 rain. 4 seeds,3 biological fixed nitrogen. 6 return amount of erop residuces ;Qurput include: 7 runoff and soil

erosion, 8 leaching .9 other forms loss of N.17 crop removal.

#12 ARARBLIEMERRMUEMEIREITL1992-04--1996-04)
Table 12 Apgrochemistry properties changes after reclaimation of red seoil

I

e i B¢ b E
H L Organic matter(g g} 7.2 13-4 14. 3 15.0 15.2 15. 0
£ 8 Total Nig/kg? 0.58 0. 77 0. BR 0.82 0. 98 0. 84
L8 Total P(P:O.g/kg) 18 0. 9% 1-00 0- 96 1.04 0. 9%
£8 Total K(K:Q gikg) 11. 6 11. 1 10-8 10. 8 10.9 10. 8
IR Hydrolysable N(mg/kg? 18.0 157.3 256.4 1683 14%.8 187.3
TER B Avarlable P(P,0; mg/kg? 1. 90 13. 4 16. 2 15.9 17-4 15. 8
B Available K<(Ko0 mg kgt 35.7 62,0 2461 1481  398.0 192.§
M3 T s & CECloemol 'kg) B. B4 9. 36 9.12 g. 60 9.30 9. 40
35 B4 B Exchange acidity (emol /kg) 5. 47 1.13 0.68 1. 07 0. 62 1. 80
pH {& pH(H:O) 4.7 5.4 ST 5.5 5.7 5.6

FRKFREMFHREEACEOHNTHBMER U TEERF IR REHEER (BRI
BERFS KRR . T HLBUEHEER T EFNRT2ASHFER. B2 FHEEKT,
THRTRERNAE TR U EE RS A REORF A RBESK PR H-BRELRMILR
A EXRTPEERAMEN T. R KFRITUZSETH.

242 EERMAESKIMANFENTRE ERAEFHLE LOGELD REZ LB AT L. KE
WRARSFTBELFRAARAMEN . MA AKX FAMEARS KT BRI KPRRER BS
E-HEMAHSE ) RV ESFEARAHEETA STEANME.AALE (B ENRRALE T
N R AR ST 0 gy KRR RS B B R (R AR RO R Ak K e (e R F B


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

3 EMBSACNBEWE R EH RS R R 311

FHREEERRID. Ikl BREFEFPHEM I X LHE. HEHTHREIEAKFRE BAEAR
T EH T NE L BT ERS R E A R TR R

#13 EAERLIRARGFZEES

Table 13 Spatial variability of seil notrients in agroforest

KEw e REA 2 =
mHE 8 g/kg )

(g /g ! (Pad: megikg) (KD mgrkg) P05 g/kgd fKadg/ kg

leem Total N
Hydralysable N Available P Availlable K Taotal P Total K

it % i 18.0 1.9 33. 7 0. 54 0.18 11. 6
I 58. O 1- 04 2h. 4 n.52 0. 45 10. 2
LR AR = 53.1 1.0% 32.0 0. 44 0. 4% 10,3
(R fER v Al u 2.2 57-6 0. 6% 0.83 0. 96
N (B A i 745 1. 04 33.1 0. 44 . 55 10, 9
Xfe e E 54.2 12.7 71.0 0. 64 91 0. 93
N 44.5 1. 87 05,2 0. 57 0. 49 0.99

(LOriginal soil :ZDstrict of trees ;i HDistrict of crops: @ District of trees B District of crops

FHESEAEFRTERAZER LTRBE LRFF KT ELRA S EASEFRS T HIAR R L
RFAFKTF—R=THFER. A THARERERE LRV AREASHAR & - BLURERIEREE.H
MEWEMAES HFHAREXFREER.EREENR 48 A BRHARBEFRLTHRFRS, L REXH
FRABRARER . TERNTINEMHTE, I LW REEL EXTHEMFTER. MRS ERS
BEMFE WEARMECPEMNR R HORRIIETH LI EFBEAH T EAREMK,

3 it

KEIRERMBEBMELSRFE RSP ENBEEREZ . ARERRARIERAR . RO FRE
MFN  ERAH>FUIE>2E> 2> KRE>EXH> 28 AR RELMERRS T KL
SRS REERTES . AR ESH>-BEHH > SR> SR- AR AR S MEEER
HFHEIAKTIHRERFSBRERE ARBHBRBLREFIAE  THEEAERANERRRE . ERDITH
HEARAET T RFSKEFRITLUESENS Hb . I RE AR ERHARSOEETTR. I RE0.H
PLEH SR OUAFAESERLTRERRE &R ELP, LS TFAM B S E D5 RIEW KR
TR AEE LERD K TFREREFTHRAEE.

# % X A

1 EHE NEEEd v RkrgER RS SRR EE. 1. 1993.25¢1).1~6.20

¢ o ELEEMCGBHE. ORI 3 ST SR & PR, 3, 1995.,27¢3),119~128

3 FER.GEE.HES. S OEMPNEREERAEHTAE. Lo BHEE S E S Rl R
T IR AR i . 1995, 345~ 352

4 EWDL.EREER WEEERGEENE. E . b PEFREEE LR 1950

5 HEMFREELEIFRER. LREANE BE. EERE SR 078

6 IHiEd.EEE.SED. S KEMEFNEERRESN. L. TOHS LS. ONEE SRR GE ) THERS
HE A WAL 1993

7 Einsp.etIE ST ESAE. R AR ) -R R AR . WA . 1995.2606): 241~ 243

8 WiCH.BREE HFKRBEFERIHEFLHTEREATR, DWER 19955 3205 (2) . 70~77

9 HREE.®h . ZEIRH.OF. LS Hh % M I AR B AR S O R L AT AT L 19856 24~ 41

10 REE. RERIEFEFFRAENTEFANTR. L. KL 5. PEEE A ILHF 3. 1950

11 Ca G X.Pen G H 2 Wu ¥ W.et @, Fert of urea nitrogen applied ro rape grown on a red soil and efbiciency of urea in
raisang rape Deld . Pedosphere 195,585,107~ 114
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