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LR RE BRHFEZR , WE KD 410128 ; 2 HEFRITULERITELT HERFL , #HE &Y
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# E. USRNMEMEY , RALEFINE, BRERBRAMENEEYRRRRBLANE L IKRAH
REEEHEKATENFTIRERFHTTREZH. £RKRYE , REESHFKALEPBER Ca. Fe. Mn,
BEEFE 6 AXPEFRINRMEEE LR EEYELRARF , R EHR N, P, S, Mg, Mo, Zn , B
EYEDHIRMD 81%. 53%. 45%. 41%. 31%. 21% ; KELER N, P, S, Zn, SREMEL TR D 75%.
68%. 29%. 19%. RibTIEMNFHREIE FLOKBEEXNZ , BEMNE 1. 2. 3FIRFEFFIAN, P, S. H
bt , EREENKAMNE T EHERN ERERIEXZH N, P, S, ZnBHE , HREHFEEHNEEN Mg,
Mo fE .
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Differences of limiting factors of soil mutrients between dry
cropland and paddy soil in Sangzhi county of Hunan province

YIN Li-chu®, LUO Lan-fang®, PENG Yu?, ZHOU Shu-guang?, LUO Jian-xin*

(1. College of Resources and Environment, HNAU, Changsha 410128, China; 2.Technical Center of Hunan Tobacco
Industry Co. Ltd., Changsha 410014, China)

Abstract: The limiting factors of soil nutrient were identified by systematic application of indicator plant (grain
sorghum) and diagnostic soil analysis (soil adsorption trial and pot experiment) in dry cropland and paddy soil in
Sangzhi county of Zhangjiajie city in Hunan province. The results showed that the available Ca, Fe, Mn and B were
sufficient in the soils, which holds a higher adsorption capacity for P compared to other nutrients. Compared with OPT
treatment, biomass of grain sorghum plant growing under N, P, S, Mg, Mo, and Zn-lacked treatment decreased by 81%,
53%, 45%, 41%, 31% and 21% in the dry cropland, and it decreased by 75%, 68%, 29% and 19% under N, P, S and Zn,
lacked treatment in the paddy soil. N, P and S was the first, second, and third nutrient limiting factor both in the dry
cropland or paddy soil in the areas, but there were more nutrient limiting factors in the dry land compared to the paddy
soil. So, enough N, P, S, Zn fertilizer should be applied in the dry cropland and paddy soil to ensure growht of the crop,
and a reasonable amount of Mg and Mo fertilizer also should be applied in the dry cropland.

Key words: soil nutrient; dry cropland; paddy soil; limiting factor; systematic approach; Sangzhi in Hunan
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EXNHEARMESNENE D , 2ERESEITNLT
EFEDFRIBZHERENSESEARZ - F
EEEZNERTFRTASCERARE |, MZHpE
BAEREYHITTHRIPME . KSHHRE
RIEIRER | ASCEEPEHER. MEHERELEE
BHEFMNANSR Bz EEiEEsetELN
NAMRLIIRE . At , EERAASEE , X1
EEREERMAKENTEF SRS R FHIT
TRRGHME , EENZBXBZEFLEHEERHE
RHKIE.

1 #MR5HE%
1.1 il IR RIRESHIE

HiEYIERIBR 11 5) . EHEEKR
ATREEEHMHITHES HEFRERREN R M (L
E)5KHE(URR) , EBREINAIRERLY . B
o2 SBERBEE(20~30 MNR) , EREHE LM
480kg . BRRTFEIABRA 2mm i , XD RE
EENTRZSBEYVEE |, B 15 kg THEMTEER
FORRDMRHFTLIENETEEFRTRNRM
R HREIEAEIRERR
1.2 TEBYFS =N T RRMIRLE

i LN BT D & B0 R E IR R
BASIDHNERZES | MEMEREEH, ik
Ca, R#EMg, BHP. BRK. BHS. H#MFe.
B¥Mn, BCu. B%zn. EMB . FERKRK
WFEDTTEAP, K, S, Mn, Cu, Zn, B.
1.3 #HIAE

R FBEMBERIL XZRFIAEZRIFE
BEHT  BELIEEUFISENRKRRSE
R, BREFIELENED  BETHEFIW
FHRWR , HEZBRRAR . B EKARZRRIE

RiRELEMEE , HRET 15 ME , 238 .
OPT, -CaCOjz, +Ca, -Mg., -K, -N, -P,
-S, +B, +Cu, +Fe, +Mn, -2Zn, - Mo, CK,
BAEEE 3R . OPTARELE , EFRIWEA
ERBEIRESTARMMRQARRKREKTE . TR
BIER+ R RTZEBZ TR MR ThE”, St
FOERELE - . EFRERELEN , BRES
MFEIREIHZERSHN , EEERLERE ,
Ca/Mg , Mg/KHY 1 , MERELCEE 75 A SRBR
ERE - TEMRTENERISHLED

ERLET , ENEMEFMANTD TREK
B, CXMEMARERTLH , EEABATIA
BRDEBE ,EA 250 MLANERERANF , SHEL
150 mL , ZRMFBAS 8 cmyBAEFR ,2009 F 6
B4 BERNSR , HE 4 dEEE , BERFFE
108k ,7 B 4 BER . BERFKSEE 3 NE
Z1mmi A EELERARE 2 mmi 1878 A
SRARIEAERR K D U R . EHEMRAE KNI REFHA
HHAKBRSAREPEREANRASERN 2-3
mm , EPERNFCKAE A 218K 42 0.3
o/L NH/NO3 /& BB WIR i BY BR =5 SR AE #k b £ 5P
2, BETRITERRRE , URELEBNEKREY
£ 100% , it ERLEHMEN~Z .
14w

REHIEFRA SAS8 .1 Kt B4 HITHEDH
MZELE .

2 HERES
2.1 TIEEARFMIRRD

i BN ASIENELERNK 1. BibEK
R LEI B | pH 559 5.43, 532, et
B4 317 0.22, 0.30 cmol/L . S8 ASI jEH L |55

x1 TEBAHFSNR

Table 1  Analysis status of effective nutrient of tested soil

BHFESE8/(mg L™

1=

Ca Mg K Fe Mn Cu Zn S B P
Eih % 897 53 121 234 53.9 5.6 3.0 7.8 17 3.0
KEETE 725 43 47 291 24.3 4.4 1.2 14.0 0.8 5.3
TEFHERE 701 182 156 30 12.0 3.0 6.0 60.0 1.0 50.0
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FEEERE R FKE I EERFT S P Ca, Fe.
Mn, FICUEEFE , K. P, Mg. Zn FISBRZ ,
Eih HENEUBLLKBEFE  XRHTEIHIK
WHEFPREREREMLRRERN, P, KILE), 2
MENEREANEZET St tERFS TREN
TAEE AHR-&Hh HEFT7HIA-ERE
SRR MNTAENNERTRT —ENS
m .
2.2 TIEMRHFERE

& 2(&MHL% Y=AX+B , A NIRH RS ,
WP KB AR , TIERFRE L MEE)ATH , Rib A
7K B 3B 3 & 7= 5 09 R BfY B 2 B8 K/INMEOR 9 P
K. Cu, B, Zn, S, Mn . X2HTF 2 f#tif 1+
HWEETARERR , T EHPEFKREN Ca, 7
DPEFIMATERESE CaEEERIUEM
WEE.

R2 HEFHTEWMMSER L

Table 2  Curve of soil nutrient adsorption characteristic

NEETEFD DM EREERIARER , A
Ry, HENGRATTE - . LEFD NS
R, 2 HIRBAHMRK , KATRERMg , BRER
HERERNKRAXETEATREZ |, GARAUL
BRDOMERRAMTBRF BT HTRERH, &
BT RAENN AN AR IRBINARIE  XRERNL
BEFDIRRATFR—NMMUREAR, MEZ HIEH IR
LR, SR, RENENEFRESSHEREN
GEFWS HoWERIBEHHFIBRHRFE
A TTREME , M A REIES 2 F iR,

#3 HilTRBERAELER

Table 3 Results of pot trial of tested soil

BHE %

EtiE KHELE

P Y=0.325X - 3.044, r=0.980**  Y=0.356X - 1.379, r=0.992**
K Y=0.699X+108.080, r=0.991** Y=0.755X+51.578, r=0.999**
S Y=9.629X - 9.082, r=0.884**  Y=12.128X - 7.040, r=0.911**
B Y=1.988X - 2.021, r=0.887**  Y=2.058X - 2.557, r=0.855*
Zn  Y=4.680X - 5.202, r=0.918**  Y=4.649X - 6.682, r=0.932**
Mn  Y=13.864X+18.842, r=0.822* Y=13.410X - 3.237, r=0.901**
Cu  Y=1.872X+2.018,r=0.879**  Y=1.988X+0.613, r=0.916**

23 EREYE

&3 A ,5OPT A EHLER , Rith |
N, FEREVERD 81% , TR P B 53% , R S
WA 45% , R Mg 4 41% , R Mo B4 31% , ik
Zn @A 21% , B E—EMNAERL , MEEHE
RAEMFSEETREE , FIAEFRSREEF2
BIA N, P, S, Mg, Mo, Zn% . KEHLERN ,
FEREMERD 75% , 8 P R4 68% , R S @
29% , R Zn W2 19% , 0 Ca, Fe, Cu BE—EMN MR
MR HFESREERFABIANP.S, ZnE . H
bt , RESHFKELENE 1, 2. 3FIREE
FHAN, P, S, BEMTEHNFREIREF LK
HEZ .

- BT~ 8/mg HXN=E/%
St KHEIE it 18 b4

OPT 478a 375a 100 100
- CaCOg3 303e 367a 63 98
+Ca 409b 285¢ 85 76
- Mg 282f 372a 59 99
428b 341ab 90 91
-N 90h 92de 19 25
2239 119d 47 32
-S 262f 268c 55 71
+B 337d 324b 71 86
+Cu 468a 296bc 98 79
+Fe 461a 259c 96 69
+Mn 472a 350ab 99 93
-2Zn 373c 303b 78 81
- Mo 330d 369a 69 98
CK 72h T7e 15 21

TEFINASENEAR AR ERPIESIR
EEKEERTEPRELED, HEBFIRE &
SENRERETED. HEBRARENER , £
HEZIERVENER.

3 & it

REERHAKHLERER Ca. Fe. Mn,
MBEEFE, BN P ZFSHRMEERE DA
TEFDIMEREERHARERHATEE -,
BALNTEFTDONERRHT L BER DB S H
AW, HOUTTE AN E Y E %%
i AEYRBRRRERKRA RESEMIKHLE,
HE 1 2, 3IFOoRHERAFDBAN, P, S, BE
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