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BE: [ 88 RABE KRBT ED T HARA X B DFFE Ipomoea batatas 5. LEMAEW LS T BER
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BHEMART 23 MR (P<0.05), A W2 AR EXRET 13 pH. #8840 H L8R o4 (P<0.05), 255K B
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FEitEh T RKE (197%, P<0.05), 2HFEKT GFAHE (10.5%, P<005), AR SHETF HMARMNRST
MBC FR#l, MM T MBP ], TASH A 13 pH, &R . MBC. MBN 2 % 13 M & A L0t 3454
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Abstract: [Objective] With a field survey, this study is aimed to investigate the responses of sweet potato
(Ilpomoea batatas) yield, soil microbial biomass, enzyme activity and stoichiometry to mineral conditioner
application and determine the main factors affecting the status of soil microbial nutrient limitation so as to
provide a theoretical basis for improving the fertility of hilly red soil in Southern China. [Method] With a non-

amended control (ck), a mineral conditioner amendment which was prepared from a mixture of dolomite and
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potassium feldspar, was applied at 3 (W1) and 6 t-hm™ (W2), respectively. [Result] Compared with ck, the
application of mineral conditioner significantly decreased soil exchangeable acid content (P<<0.05); The W2
treatment significantly increased soil pH, available nitrogen (N) and available phosphorus (P) contents
(P<< 0.05), but had no significant effect on the yield of sweet potato, Compared with ck, W1 and W2
significantly increased soil microbial biomass nitrogen (MBN) and carbon (MBC) (91.1% and 67.1%,
respectively, P<<0.05), while both of them increased the ratio of microbial biomass nitrogen/phosphorus ratio
(MBN/MBP) (148.2% and 131.8%, respectively, P<< 0.05); Compared with ck, W1 and W2 significantly
reduced the activity of acid phosphatase (by 31.9% and 45.4%, respectively, P<< 0.05), and W2 treatment
significantly reduced the activity of leucine aminopeptidase (by 52.4%, P<<0.05), but they had no significant
effect on the activities of B-glucosidase, cellobiohydrolase and B-1,4-N-acetylglucosaminidase; Soil enzymatic
stoichiometry showed that W2 significantly increased the vector length (by 19.7%, P<<0.05) and reduced the
vector angle (by 10.5%, P<<0.05), indicating that the high amendment rate of mineral conditioner increased
microbial C limitation and alleviated their P limitation. As was shown by redundant analysis, soil pH, available
N, MBC and MBN were the main factors affecting soil enzyme activity and its stoichiometry. [Conclusion] The
application of mineral conditioner can effectively reduce soil acidity, increase the available nutrient content, and
alleviate soil microbial P limitation, thereby helping to potentially reduce the P limitation to crop growth in hilly
red soils from Southern China. [Ch, 3 fig. 2 tab. 32 ref.]
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WFFE XA T VT A8 WU T I 22 DX P8 148 (30°12'N,  119°42'E), 1% X @ W.HHY 25 XU e, IR B i
DUy, AEFEKE N 1420 mm, 4EHSIEN 159 C, 4EHBEECN 1774 h, TFHEM N 236 d.
B R A B AN 3, 3 pH 536, AP N 6.75 g°kg!, ©E N 0.75 g-kg™', 2N 0.60
gkg!, AR 217 grkg',  BREA K 100.88 mg-kg !, HALH N 14552 mg-kg!, A R EE N
2.5mg kg,
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REET 2021 4F 4 A NAAE, K0P B SR O S B 0~25 om 188, WA WA, BRERRZE,
ZEK 7.0m, FE0.5m, = 0.2m, 28I 0.2 m. A/ INX AR & H ] H HS B 78— /R IX
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FrfEE T2& L, BEKRESN 0.3 m,
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R (AK) BB FRECHEI, SRR E ;. HHEA 3 (AP) SRR IILEIR B2, e Bkl e
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mmol- L™ % R 8% 2% 0P (pH 5.0) ¥ 4%, HL 200 pL + 3R T 96 LAk, FF37 BIJINA 50 uL st 9
LA 25 C BEFRAATHREEHEFR 3 h, BIA 10 pL 0.5 mol- L™ M E AL IS R I . HIZ D) BEREHR X
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K SPSS 26.0 #EAT AL BEAN 0T . PR K 7 225381 (one-way ANOVA) Duncan 42 5 LR B0 A
[ Ab B ] Y 22 55 S v, B KOl 0.05; A CANOCO 4.5 FE47 704/ (RDA), B & 50 4 S5 il
TSR A R .

2 HEREHAAHM

2.1 FYiAEANLENEERFMRXBNEEFENHIT

M 1Al A ck, W2 AbBRE RS T L3 pH. AN FI AP, RIS HIN 17.7% ., 48.3% A
40.7%(P<<0.05). W1 Fl W2 kb 3 & 25 B AL T - S8 Pk IR (57.0% 1 67.1%). & ¥tk H' (57.7% i
69.2%) MWt AP (57.1% F1 60.7%, P<<0.05), W1 il W2 4 ¥ % SOC, TP, DOC. DN, AK. C/N,
C/P. NPYJLRERM ., HE2AIM: 5 ck L, W1 A W2 488 E#HE T KE/INFEBEK 38.5%
1 39.7%(P<<0.05), EXIKH/NFE -5, i FAY R i E3S =m0 HeE Y 0 B E 0,

R1 AEGETENFERIER

Table 1  Soil chemical properties under different treatments

b o soc/ TP/ ™/ poc/ DN/ AR/ AP
(gkg) (gkg) (g'kg) (mg-kg) (mg-kg") (mg-kg") (mg-kg")

ck 5.42+0.06 b 6.90+1.34a  0.60£0.07a 0.7740.01ab 201.07+8.74a  93.53+5.85a 105.26+22.54a 2.53+0.44b

Wil 6.104022ab  8.86+1.92a  0.63:0.11a 084:0.03a 21633+1528a 91.53+5.05a  79.49+12.94a 2.92+0.10 ab

w2 6.38+0.46 a 8.07+1.03a  0.57£0.07a 0.76£0.04b  202.67427.78a 9320+4.91a  81.45t1641a 3.56+042a

i AN/ N op NP ﬁﬁer@&/ fwem{j/ i?ﬁ%‘fiAlf*/

(mg-kg™) (cmol-kg™) (cmol-kg ™) (cmol-kg™")

ck  16245£2622b  9.04+1.72a 11.85:2.39a 1.3040.15a 0.7940.19a  0.5240.16a  0.28+0.05a

W1 202.10£1225ab  9.97+2.08a 13.04+0.74a 1.36£0.24a 034+£0.15b  022+0.08b  0.12+0.07b

W2 240.86+2028a  10.80+1.02a 14.97+341a 137021 a 0.26£0.06b  0.16£0.01b  0.11£0.07b

Ui SOC K+ HLAK; TP M4®E; TN BA%; DOC AT MR HLGK; DN ATIRMER; AK MHRH ; AP A 8
AN AT A ; C/N R SOC/TN; C/P /R SOC/TP; N/P /R TN/TP; [A) 51 AN R /NG 4 3 /R R [ 4b B ] 22 57 (. 3%

(P<<0.05),
x2 ARKEXBNEFFEMM EHENE
Table 2 Sweet potato yield and aboveground biomass under different treatments
Qb P A/t hm 2 Hb_EFRAE Y /(6 hm ™) FEK/m B s
ck 25.77£1.78 a 2.94x1.15a 1.56+0.06 b 0.12+0.05 a
W1 28.67+0.96 a 3.19+0.11 a 2.16£0.31 a 0.11£0.01 a
w2 28.46+2.21 a 2.55+0.89 a 2.184+0.17 a 0.09+0.04 a

BB - [ [RGB m AN [ b 1 ] 2 57 883 (P<0.05).

2.2 FiAEA LIEREYEYER.BMBRES AT

HE A 5 ck AL, W1 AMEEE 2425 T MBN (91.1%). MBN/MBP (148.2%) (P<<0.05). W2
AbPR I E R T MBC (67.1%). MBC/MBP (168.2%) #1 MBN/MBP (131.8%) (P<<0.05). W1 1 W2 b3
%f MBP 1 MBC/MBN ¢ i 2 54
2.3 AR L IERE R EAESUFEITERFEN RN

M8 2 af 4. W1 A3 R 3 FR AR T PHOS % M (31.9%, P<<0.05), 1% BG. CB. NAG. LAP %
PE. B C/N. B C/P. B N/, WA, Wi AR, W2 4P R EREAR T PHOS I 1
(45.4%). LAP Wt (52.4%), #2551l C/P(96.7%). MEKEE (19.7%). W& MAE (10.5%)(P<0.05), i
XFHABFEARICFE M, WY v s A A R B R it 4 T R e BRI, Mg T e R

ORI (8] 3) B ek Jooxd el 1 1 S A A b2 v i L ) SRR 98.3%, L
1 SR T AS Y 96.1%, 45 2 W T AR B0 2.2% ., AN(F=18.05, P=0.002), pH (F=7.87, P=0.016),
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Figure 1 ~ Soil microbial biomass C, N and P and their ratios under different treatments
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Figure 2 Soil enzyme activities and stoichiometry under different treatments
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Figure 3  Vector lengths and vector angles under different treatments and redundancy analysis (RDA) of soil chemical properties and enzyme activity

and stoichiometry
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