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Table 1  Soil basic fertility in experimental field
Hb g RRte & st B A R R AHLU
Site Soil type  Alkaline-hydrolytic N (mg/kg)  Available P (mg/kg)  Available K (mg/kg)  Organic matter (g/kg) pH
B Xiema WL 96.13 95.49 130.33 34.51 5.48
Rl Jianshan YL 22.63 7.29 67.92 9.28 6.52
12 ks 1.3 It
R SR F A ASM “FE IS5, L£F KA BN H R %, wEAEA

W 115d, BAHEBELNFIERIES . kS A
HLIEE N 0.6%. P20s 1.5%. K0 0.1%F14 HL i
52% CERPY )1 IE S A BRA "3 5 Atk 5
AR PR 2 (5 N 46%) I BERRE5 (5 P2Os 12%)+
RERAT (7 K20 50%)

=2

Table 2 Experimental trea

BT IR (T1) Fj A AL 975 (T2) « 1950 (T3).
2925 (T4) A1 3900 kg/hm? (T5) 5 NG HLFE FH &
ARFR, FEBER AR R AL EE (TO) o X560 &% A HE
W& 2.

WRIGBE 3 RELE, L 18 MIX, FA/NXF

IR TR K e AL &

tments and fertilization amount kg/hm?

MR FR =P Total effective nutrient conversion

RbFR Jiti i & Application amount
Treatment A MUAE Organic fertilizer N P>0s K20 A HUF Organic matter N P>0s K20
TO 0 0 0 0 0 0 0 0
Tl 0 225 113 300 0 225 113 300
T2 1875 214 84 298 975 225 113 300
T3 3750 203 56 296 1950 225 113 300
T4 5625 191 28 294 2925 225 113 300
T5 7500 180 0 293 3900 225 113 300

32, 280 0.65 m, PREE 0.29 m. /NX TN 9.61 m2.
AAUIE ol IO RO B IR 4 304 v RN, IR 4%
6:4 [ LLBIE 9L I8 5 55 B SHIE RE e o it E f5
e e, A R R T . R
M 2020 4F 12 H 12 H#EFRR, BRI ST
2021 4F 1 7 14 HHEM, BRI R 8 2021 4 6
H 24 H.
1.4 MEETESHE

T UE R AR B HALE A5 /N XA A 33 AR — )
3Mk, R, 2L R 4 AN, T 105 °C
MR 30min, 80 °CHETEIEE, e &EHhDT

Vst EE o YSCER IS I SE % /0N DX HRURE S5 R A % S B
e, ESLBRIARYT EAL AR R
141 HHKEBEFLR. 28, 2
HSO4-H202 V&, K E YL IR BU0EE N
R, RAPHEELOENE P&, RHAKE
JEREE I K &,
142 #AHHEAE5&E TUCGKIHRAYS T&
I 2185 TR B R 57 — PR R IR A VE TS L g e
WA R E B ORI R 7R 2E  R — PR
IR ATV TE T R A B A0

MRS R E RS RE (kg/hm?) =FA W%

XA
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BETERTRIZBETIZIRSER,

FEAEIX TR FIH R (%) = (iR X AED UL
ZICER S E-LE AR IGZ T 3R B & i A\ E
B T & %I03RS 8 < 10021,

RERMI AE 7= 77 (kg/kg ) =it AR X 7= &/t AR £ 221

RERIDTHR R (%) = (EAEX =& -TC AR X =
) /ML &= 100122,
1.5 HiEAE

K H Microsoft Excel 2013 4t # ¥ ; K H
DPS 7.05 #4777 2 53 #1: K H Duncan 3 & % 72
AT AP {E 2 E R

2 HFER50H

A1l 2 ANREE 51 R 4 Bl B A BTN =11
2 B 2 MR SR SR E L
FRHEN B I 2 ETHES, FAERIE T1 4k

R BARTE T 4.22%~26.02%F1 1.68%~12.60%
G 6 p % it I Ak B ) PR S R
Ft, TI~T5 AP R 2 m T TO 4B . 2Rl mi

RS BB A LN BB & B
B, BRI T1 AP T 8.02%~70.73%. &5

IS A SO B B BE A LB N B 1 0 T B
%, BATIE T AbPEHEE 1.62%~14.53%; (o1l
WIS S B E R T R RS, B T1 2
1 12.19%~25.99%. 2 AR5 s AU & RIS
A LTINS 3G 0 2 BT, BT A3

2.1 AREILENTIEF S SHEDREENFID $E 1 16.63%~76.16%F1 3.85%~12.26%, LA TS
211 MERKHGFR BRI WA, HEA B K, 40N 14.41 F 38.46 g/kg. 45HFE
*3 TREBHRENENIEFSHIFZM
Table 3  Effects of different organic matter application rate on soil nutrient
Hi A Ab P TR TR R AP

Site Treatment Alkaline-hydrolytic N (mg/kg) Auvailable P (mg/kg) Available K (mg/kg) Organic matter (g/kg)
5 Xiema TO 18.20+0.57d 10.77+0.37b 130.47+4.74¢ 8.36+0.46¢
T1 20.37+1.15¢ 12.41+0.68a 148.59+6.17b 8.18+0.05¢
T2 21.23+1.19¢ 12.75+0.53a 151.00+3.83b 9.54+0.12d
T3 23.10+1.71b 13.29+0.96a 157.91+6.45ab 11.60+0.04¢
T4 25.43+1.19a 13.58+0.19a 164.11£10.80ab 13.19+0.02b
TS 25.67+0.66a 13.76+1.18a 170.18+3.72a 14.41+0.15a
ZR1l1 Jianshan TO 73.53+£2.10c 56.10+4.98¢ 65.88+1.29¢ 33.28+2.45f
T1 83.30+2.62b 65.94+7.60bc 124.04+6.20b 34.26+0.02¢
T2 84.70+3.96b 60.60+5.06bc 139.16+8.10ab 35.58+0.43d
T3 85.63+3.81ab 72.90+6.94b 156.28+13.50a 36.66+0.48c
T4 90.07+3.72ab 88.93+7.88a 154.21+13.02a 37.29+0.02b
T5 93.80+5.24a 95.78+5.68a 153.59+1.33a 38.46+0.40a

AFENE FRFRORAE LR Z 7K P<0.05 8K, THE.

Different lowercase letters indicate significant difference among treatments at P < 0.05 level, the same below.

W, AL AE

Table 4 Effects of different organic matter application rate on soil microbial community

g g

UEE S Vi

2.1.2

x4 TEENERAENDRMEVRSEHNZ M0

TR A BRGS0 R 4 WA, A

BTy Xiema 2R111 Jianshan
s TR a HHF TR an HH
Treatment Actinomycetes Bacteria Fungi Actinomycetes Bacteria Fungi
(x10%/g) (x10%g) (x10%/g) (x10%/g) (x10%g) (x10%/g)
TO 10.33+1.53¢ 6.33+6.33d 15.33+1.53¢ 15.33+1.53¢ 13.33£1.53¢ 28.67+1.53cd
Tl 11.33+1.53¢ 7.67+1.53cd 18.33+0.57ab 16.67+1.53bc 13.67+0.58bc 30.67+1.53ab
T2 12.00+1.00bc 9.33£1.53bc 16.67+1.53bc 18.67+1.53ab 15.67+0.58a 29.00+2.00cd
T3 13.33+0.58b 12.00£12.00a 19.33+1.53a 19.67+2.08a 16. 67+1.53a 27.67+1.52d
T4 15.67+1.53a 8.67+8.67bc 17.00+1.00bc 20.00+1.00a 15.67+1.53a 29.67+0.57bc
TS 13.33+1.53b 10.00+10.00b 19.33+1.53a 21.334+2.08a 15.3342.52ab 31.33+1.53a
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AHRAE—ERRE B3I T RIEAE S E . &)
B gl 2 ARG i B2k R B0 o O R T Ak
IR 5.91%~38.31%A11 12.00%~27.79%; £ 1% %1
= BT RE T A EE AR R 21.64%~56.45% Fl
12.14%~21.95% . & 550 s T2 F1 T4 4b 3 1 1%
FLTA B RO IR T1 ARBEBRAIC, 42 T3 F1 TS b3 g
fm, HPERFEZES; Uik T2, T3 1 T4
AEFEEG TR T1 BEK 3.26%~9.78%, % TS AbBLR
Mo SRR, EHIA PR N E T LIS L
BrRgw S MEsE, RO REE.

F B 1 AT, 2 AR AU 4 B PUE
AU B B30 2T G R E . B
6 35 2 /U T EUABLAE T2 AR BL i K 0.63%10°,
5 T1 XA FREE ) 50.08%, {H5 T3, T4 AFEATE
ERFEZSR . RINME T3 AFA S5 KMH 0.64x10°,
BEE T HABAEE, B T1 XA B R 42.96%.
GERRRH, BDIRIG S T2 AbFE 500 T3 A

T - 0 B/ LR

BTO oOT1I OT2 OT3 OT4 OTS

1.0
09r
0.8 1
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05F
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R/ EL T

Ratio of bacteria to fungi (x10°)

&Y Xiema
ARG FE R R A PR (R 22 5708 P < 0.05 K, R,
Different lowercase letters indicate significant difference between
treatments at P < 0.05 level, the same below.

1 FAEIBHERBENEX HIRMAE/ EFERIFT

22111 Jianshan

Fig.1 Effects of different organic matter
application rate on ratio of soil bacteria to fungi
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Table 5 Effects of different organic matter application rate on dry matter accumulation per plant

g/P g/plant

i AbFE RFH ETHE T PETH AT R
Site Treatment  Root dry weight Stem dry weight Leaf dry weight Tuber dry weight ~ Total dry matter accumulation
B Xiema TO 0.20+0.04d 7.54+3.10c 9.33+2.95d 44.10+3.20d 61.17+6.36d
Tl 0.43+0.02¢ 36.98+2.20b 19.61+2.34¢ 71.32+5.51bc 128.34+1.12¢
T2 0.54+0.05a 44.15+7.04a 27.96+0.70a 91.93+8.18a 164.58+12.74a
T3 0.52+0.05ab 38.82+2.36ab 26.68+0.75ab 84.68+8.72ab 150.71£10.33ab
T4 0.45+0.04abc 42.26+6.16ab 25.35+1.23ab 74.87+2.88bc 142.93+6.10bc
T5 0.44+0.02bc 37.38+2.43b 23.32+2.75b 67.65+7.85¢ 128.79+5.44¢
42101 Jianshan TO 0.34+0.11c 6.69+2.49d 6.02+0.45¢ 72.60£7.90c 85.64+7.56¢
Tl 0.61+0.07b 28.30+1.55b 10.48+1.22b 83.35+2.68b 122.75£1.77b
T2 0.81+0.05a 32.65+1.95a 13.80+0.80a 91.29+4.97ab 138.54+3.34a
T3 0.85+0.03a 32.38+1.89a 13.30+1.54a 97.50+1.35a 144.02+2.71a
T4 0.82+0.09a 30.22+0.97ab 8.78+0.56b 98.10+8.48a 137.91+£9.97a
T5 0.53+0.11b 20.92+0.40c 9.12+1.75b 84.87+5.73b 115.4446.35b
6, (H5 T2 A T4 B EEZEZR. 2 Ml s 2 N E6 SRR B T AR R B AE R AL TR Y

ZETELE T2, T3 M T4 AbH R LR #H EZ 5, HE
T2 A FRIR R e KAH . T EIYLE T2 AbFRIAF i K
18, {HER LR 5 T3 1 T4 AR T BEE R, R
Ll T2 A1 T3 A3 [A) TG 255 22 5 o K S e pit ) S bk
LT EHAE T2 AhHA 25 KAE 91.93 g/tk, LTI
A BRNE Y 28.90%, {H5 T3 AP W% % 7
RIS A TE T4 b BHIA B i KAE 98.10 g/fk, 1H
5 T2 M T3 ML EEER.

AL 5 S AT BB MEE AL EAN
BEWmM, HEREHAEERBES . G AL
T2 AbFRA K, N 164.58 g/kk, BT HABALRE,
AHEGXT R T AbBE 5 5 1R 1 28.24% . 9 LRSS A
FFECL T3 AbEEAK, N 144.02 g/#k, HE T2 M
T4 MR EZE R, BAR T 48 B EE S
17.33%. 5 RKH, Dk T2 AhH 55
WS T3 M EAF T HRESH/ENTYRA R
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222 MLHEFE6HR MK 6T, MEA
MUF RN B30, B gl 2 AMREE s =i
Hiek e &8 R EREIES . i e g
1 T2 A FRIE 5 KAH 43 567 kg/hm?, HEZH&T
HAbALHEE, 5 T1 A EERE 11.84%. AL

mUE TR T3 AL R K 38 096 kg/hm?, % T1
Ab 3 238 8.22% . EN L [N UE K PR EAE T2 AbEE
KB ORME 10 349 kg/hm?, &35 5 T HAhab 22,

BT AR 14.28%. R ILFE T3 AEFIE R K
B, 5T2 4B EREER. &858REKYW, H T2

*6 TRABNRBAENDRE~ENTN

Table 6 Effects of different organic matter application rate on potato yield

kg/hm?

b Y Xiema 22111 Jianshan
Treatment Fo R Yield JER 7= B Starch yield Fe & Yield YERITE B Starch yield

TO 21 187+1132¢ 5196+340e 19 403959 42154255d
Tl 38 955+896¢ 9055+255¢cd 35202+1618b 6629+373b
T2 43 567+1229a 10 349+357a 36 739+797ab 7301+194a
T3 41 655+441b 9727+126b 38 096+1263a 75024304a
T4 40 891+896b 9415+252bc 30 675+310¢ 6017+74c¢

TS 37 139£633d 8657+180d 27 959+1306d 5673+324c¢

SEFR 5511 T3 A FEAF) T B E BT .

23 AREAEX DR E T 7R AR m

231 M BHFHAR B TRA>REGY e
F 7000, 2 MR A SR EERA. B B
Gy AR R B I BEE A LT N B B I &2 e TS B
S . BRI R B R R R
FE T2 A FE B OR, B m T AR, A TI

ROy A B T 45.76% 44.92%F1 36.33%. 2R
RS AR R R . SR R EIITE T3 A3k
FloK, BEETHAMAATE, ¥ T1 A5 5 5%
i 23.12%F1 73.62% . FRRFLRETE T2 A HE
BlEK, BT ARELE 2 S 30.05%, 25 T3,

T4 B ERFEER . ERERW, &5 T2 bE5R
T3 A BRI T LR EAER A B, R R

x7 TEBENRRAENDREFIREENFIT

Table 7 Effects of different organic matter application rate on nutrient accumulation of potato kg/hm?
b D Xiema 2_111 Jianshan
Treatment N P K N P K
TO 27.40+4.61e 6.65+0.83d 55.00+9.68d 45.29+3.50¢ 9.61+0.91e 66.87+7.03¢
T1 111.96+5.76d 15.85+0.25¢ 169.60+5.47¢ 127.25+1.19¢ 14.71+0.18d 150.79+2.24b
T2 163.19+6.57a 22.97+0.63a 231.21+6.95a 142.12+4.21b 20.72+0.55b 200.55+7.05a
T3 145.67+8.90b 20.07+1.31b 216.07+12.60b 156.67+2.43a 25.54+0.65a 198.58+5.08a
T4 129.4249.09¢ 20.04+1.46b 210.50+9.71b 128.51£10.20c¢ 18.94+1.56¢ 189.17+13.43a
T5 107.56+5.70d 17.18+0.54¢ 177.75+3.87¢ 111.37+7.80d 14.54+0.93d 149.81+7.93b

232 T BAZAERAL B PR AR F AR W 8 AIA, 2 AR R TR M AL AR Ab P 22 18]
*8 ATREIBAHNRBAEXNDRERDFI AR

Table 8  Effects of different organic matter application on nutrient utilization rate of potato %
D Xiema 2R1l1 Jianshan
Trﬁffem R 2 BEAEFI H 2% HRAEFI A 2R RN = T IR 2 BRI =
N utilizing rate P utilizing rate K utilizing rate N utilizing rate P utilizing rate K utilizing rate
Tl 37.58+1.27¢ 18.77+1.24b 46.02+1.69b 36.42+1.03¢ 10.42+1.25d 33.70+2.56b
T2 55.91+3.38a 30.59+2.11a 66.03+3.49a 43.03+2.58b 22.67+2.32b 53.69+4.59a
T3 52.57+1.94a 27.38+1.26a 62.74+4.77a 49.50+1.74a 32.52+1.42a 52.90+3.34a
T4 45.35+1.66b 27.32+1.38a 65.13+3.52a 36.98+2.82¢ 19.06+1.38¢c 49.12+2.73a
TS 35.63t1.61c 21.49+1.33b 49.30+2.49b 29.37+2.97d 10.07+1.34d 33.31+£2.65b
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HHEREESR, RETEHRNESEA . RS iRE A TP H R .

BIERHZRAE T2 A FERIR A 5591%, 5 T34 233 stedpid = He%m HME T, 2
HEEEZESR, 8T AAHEEEH 44.33%. T2, ARG 5 BERH 2E 7= 71 BE & B LB\ & 13 0

T3. T4 b3 (AR AR B . B0 IEFI FH 30 B3 2 57
BIFE T2 MK . RIS s AR A B IEFI
RIUTE T3 WHE R K, B mTHALHE, &
T1 AbFE 7 i) B 2 35.91%F1 212.09%. T3 AL
BRAEA R ok, B T1 AT 82 5 54.00%,

5T2, T4 LR ExER. 5REKY, S T2
PRSI0 T3 AbERA ) T SR E R A B

BRI N S 3G 05 gD B . w e A

W B IR AR 7 3 DL T2 Ab R COK, 4r N
193.63. 387.26 Al 145.22 kg/kg, & T1 4bFE5) 5|
BEIRE 11.84%. 12.13%F1 11.84%, HRE & T
HAtALEE 21135 0L T3 AEFRHK, 458 169.32.
338.63 1 126.99 kg/kg, #& T1 AL 73 B 25 4 =
8.23%- 8.22% 5 8.22%. LERFEM, BT T2 4bH

®9 TRBHERMNENREHRE = HEIFIT

Table 9  Effects of different organic matter application rate on partial productivity of fertilizer kg/kg
BTy Xiema 2R1l1 Jianshan
AL BN H1 WAL A0 L ) BHA= T3 WAL AL /1 AL AR AL /1
Treatment N partial P partial K partial N partial P partial K partial

productivity productivity productivity productivity productivity productivity
Tl 173.13+3.98¢ 346.26+7.97c 129.8542.99¢ 156.45+7.19b 312.90+14.39b 117.34+5.40b
T2 193.63+5.47a 387.26+10.93a 145.2244.10a 163.28+3.54ab 326.56+7.09ab 122.46+2.66ab
T3 185.13+1.96b 370.27+3.93b 138.85+1.47b 169.32+5.61a 338.63+11.23a 126.994+4.21a
T4 181.74+3.98b 363.47+7.97b 136.3042.99b 136.33+1.38¢ 272.67+2.76¢ 102.25+1.04¢
T5 165.06+2.81¢ 330.12+5.63¢ 123.80+2.11¢ 124.26+5.81d 248.53+11.61d 93.20+4.35d

52R1 T3 AbBEA AT IERM A2 T 52 o 3 i

234 steswakEe e mIE 2 oA, 2 MK
56 R0 R DT R 26 35 B A A P55 1 2
FetfE B . A AR T2 A FE A 3 &
K, N51.35%, 5 T1AHEERS 19.53%, 5
T3 B LEEZESS, HEZEETHAMLHE. Rl
TRI RAE T3 A BE R K, N 49.03%, #T1 &b
PR S 61.82%, (H5 T1 A1 T2 b ER AR
Fo SRR, B T2 AF 540 T3 LB
THERL TR R

OTT 0OT2 0OT3 0OT4 0OTS
100.00

80.00
60.00 a .p
40.00 - ¢

20.00

REAL BT ik 2
Fertilizer contribution rate (%)
[e]
-
o,
&

0.00 L !
Y Xiema 22111 Jianshan

B2 AREBHRENESTER KRR
Fig.2 Effects of different organic matter application
rate on the fertilizer contribution rate
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PR S UMY N P S S5 L0 F5°8 F5 M 1)
A, T A ML A E R e] DU AE Y A K
PEHE N PRI SPAl. & 3 A AR IE it A B AR U7 2
ATV ERE L EAVR S 2 RESTE S S
=22, R, AR A E RS LA E
U ) 3 A MR ORoK M RE, H 8 7 2 I IR A
LI, vREHE 2 M EMBIERMA, FETIREFK
A3, X 2= FEUEMIE 45 2 MR RN K T A
KR ARRS, FE A A 38 b, R LR
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Effects of Organic Matter Application Rate on Yield and
Nitrogen, Phosphorus and Potassium Nutrient
Absorption and Utilization in Potato

Yang Xinyue'?, Xiang Ying'?, Chen Ziheng'?, Lin Qian'?,
Deng Zhenpeng'?, Zhou Keyou?, Li Mingcong®, Wang Jichun'?
("College of Agronomy and Biotechnology, Southwest University, Chongging 400715, China;
2Chongging Key Laboratory of Biology and Genetic Breeding for Tuber and Root Crops, Chongging
400715, China; 3Wuxi Agricultural Technology Promotion Center, Chongging 405800, China)

Abstract To investigate the features of potato nutrient absorption and utilization (nitrogen, phosphorus, and
potassium) after adding organic matter, two experimental sites with significant variations in basal fertility were
selected. Five organic matter dosage levels were established: 0 (T1), 975 (T2), 1950 (T3), 2925 (T4) and 3900
kg/ha (T5), with no fertilizer application (TO0) serving as the control. The medium-late ripening variety Qingshu 9
was used to examine soil nutrient content, microbial population, potato yield, dry matter accumulation and
nutrient absorption and utilization. The results showed that the increase of organic matter could effectively
improve the soil nutrient content and soil microbial population. With the increase of organic matter, potato yield,
nutrient accumulation, nutrient utilization rate, fertilizer contribution rate, partial factor productivity and soil
bacteria to fungi ratio showed increase first and then decrease, and all of them were higher in the high base
fertility experimental site than those in the low base fertility. The highest potato yields were obtained when 975
and 1950 kg/ha of organic matter were applied in the experimental site of Xiema (with high base fertility) and
Jianshan (with low base fertility), which increased yield by 11.84% and 8.22% compared with T1 treatment,
respectively. Overall, there was a greater noticeable impact of organic matter on fertilizer utilization rate, partial
factor productivity and fertilizer contribution rate. A higher yield of potato is more likely to obtain in relatively
high soil fertility. Adding too much or too little organic matter is not conductive to the nutrient absorption and
yield formation of potatoes.

Key words Potato; Organic matter; Nitrogen, phosphorus and potassium nutrient; Nutrient absorption and

utilization; Yield
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