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BAER . EREW, TlA T2 A AR EFTER CK 5 R MY 66.82%F255.771% M ENLT, LA EM ERRLEKR, A%
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#531.0 kg/hm’ 89 T2 60248 X, T BRI, 387 | AR RhER.

KR K, e, REMWK; F8; KER; ZFxs

Effect on Fertilizer Application Reduction and Benefit Increase of Liquid
Formula Additional Fertilizer Applied in Drip Irrigation Under Film During
Whole Growth Period of Potato

XING Jie', CHEN Yulin?, QIU Zhihuang? LAl Zhongming®*, LI Huicheng', JI Jinghua‘, DENG Lansheng**
(1. Ulangab Agricultural Technology Extension Station, Ulangab, Inner Mongolia 012000, China;
2. College of Natural Resources and Environment, South China Agricultural University, Guangzhou, Guangdong 510642, China;
3. Inner Mongolia Xiangxi Liquid Fertilizer Co., Ltd., Ulangab, Inner Mongolia 012000, China;
4. Dongguan Yixiang Liquid Fertilizer Co., Ltd., Dongguan, Guangdong 523135, China )
Abstract: Under the mode of field liquid fertilizer distribution station, according to the current situation of potato

fertilization in Ulangab City, Inner Mongolia Autonomous Region, three fertilization treatments, i.e. conventional base
fertilizer combined with intertillage fertilizer + additional fertilizer applied in drip irrigation (total nutrients 1 200.5 kg/ha)
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(CK), and additional fertilizer in drip irrigation only [total nutrients 398.3 kg/ha (T1) and 531.0 kg/ha (T2)], were set using
the potato variety 'Huangxin 226' as the experimental material to investigate the effect on fertilizer application reduction

and benefit increase of liquid formula additional fertilizer applied in drip irrigation under film during whole growth period
of potato. Compared with CK, T1 and T2 treatments reduced the total fertilization rates by 66.82% and 55.77%.
However, the differences in aboveground agronomic traits, stolon number, tuber number, and biomass among CK, T1

and T2 were not significant or declined over time. Compared with CK, T1 treatment increased yield by 3.34% and

income by 3 144 Yuan/ha while T2 treatment improved relative chlorophyll content, significantly increased yield by 22.01%

and income by 11 294 Yuan/ha. In summary, T2 treatment, i. e., drip fertilization at 531.0 kg/ha without application of

base fertilizer, was the best fertilization mode to reduce fertilization rate, and increase yield and economic benefit.

Key Words: liquid fertilizer; additional fertilizer; agronomic trait; yield; large tuber percentage; economic benefit
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Wbk, 6 A 26 HEE 2w #E, 915 HIGR . Ik
JIEL D B R 3 2k LA A L B B RE A A At 3B

HE Bt R Kt A, 1 Ak LR 22 2R it AE AL (el
N5 2 BRIRE A R A FR ML), A~ 4b 2E
e A5 R ATt NS S K, R 8 2% Ak B R K
PRt —a. HAbARZHEE, Qs d 48 B 2
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®1 TEEERS R

Table 1 Fertilization schemes of different treatments

JAE T =

Fertilizer application Fertilizer date ~ Treatment 1

MEAE H A (D/M) A3 1 isiib)

Treatment 2

AbFE3(CK)

Treatment 3

JICHE Base fertilizer  30/04

T & s F A A A 750 kg/hm?

BiE 01/06 O B S AT A IR 750 kg/hm?,  BRERET 300 kg/hm?
Additional fertilizer SRR 225 ke/hm® BB ATIE 300 kefhm? B HC I 150 ke/hm, TREPARTRE 30 ke/hm'®
16/06 BABE IR 225 kg/hm®  BTABCTIE 300 ke/hm® B IBC T AE 150 kg/hm?, AR 2 45 kg/hm?
22/06 BARE IE 225 kg/hm®  BHABC T IE 300 ke/hm®  HEHIEC T AE 150 kg/hm?®, AR K 45 kg/hm?
27/06 FRIRE TR 225 kg/hm®  FPHARE 5B 300 kg/hm®  FRTE 5 IR 150 kg/hm?, IR 2 45 kg/hm?
05/07 PRI AR 225 kg/hm?®  FPEAEC 5 AR 300 kg/hm?  HPEAEC 5 AR 150 kg/hm?,  JEAARSREE 45 kg/hm?
12/07 FFAC I 225 keg/hm® - HIEC TR 300 kg/hm?® 25 RETE/K
19/07 FRUIRE 7 AR 225 kg/hm® AR5 AE 300 kg/hm® S AR 58 150 kg/hm?,  GEFRER 75 ke/hm?
25/07 FHHRC A IE 225 kg/hm® - HOHARC T IE 300 ke/hm®  45HETE7K
29/07 FRAIEC AR 225 kg/hm?®  HFAEC AR 300 kg/hm? S BB 5 AR 150 kg/hm?, TARER 75 ke/hm?
03/08 JEARC T 225 ke/hm® S BABC AL 300 ke/hm®  A5HRETE7K
08/08 JEIRBITAE 225 ke/hm® S HARCITAE 300 kg/hm® S IBIEC 7 AE 150 ke/hm?, AlERSH 75 kg/hm?
13/08 JEWABC T 225 ke/hm® T BARC T AE 300 ke/hm® A5 RETEZK

1.4 MEIEIRSNER %

BRI it R AR ) 26 300 i 1 < 2 7 I A
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KA 5455 10 HAI 100 B i, T2 56 b
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I A S SR LR A AL ZE A AR ) ) BLAR Y
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FARRZE A, FH SPAD-502 5 455 =X -4t 3 {3
TELRS 4 T 3L SPAD(H, BCFIS{H . T
JeBs THER ERERAZ Y, RV K UE T f kT 3%
111 7% s o VAR A SRR R i< /R D i
AR ALRE AT B ARAR, BT 105 CHAT R T
30 min J5, VAR T7SCHEEAEE, WG4 R A AR
LAY D, FEA /N BEYLE L AR
FZH 3 m, 58 1.8 m MBI 58, X4
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Figure 1 Effects of different fertilization treatments on agronomic characteristics of potato
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EWIEE AR, HAEREFES 3868 d,
X CKARH, TIAAEPMERBEARANLE. 5
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PRI T R (T1 4B 1 5 45 53 d %k
HERAN) o #7085 A A AR RS AGE M55 nT RE A

72 - E=ECK 2Tl T2

AHRF 4R ik (%)

23 68
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T RELEIRMER . ARG FTREFORIEARTE P < 0.05 K F
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Note: Error bar is standard error. Treatment means with different
lowercase letters indicate significant difference at P < 0.05 level as

tested using Duncan's multiple range test method. The same below.
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Figure 2 Effect of different fertilization treatments on the

relative chlorophyll content of potato
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Figure 3 Effects of different fertilization treatments on the number of stolons and tubers of potato
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68 d, NILL4.91 g/d (V33 R, Al e A
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FECT M AT AR, HaX el RESE T
Ak TR () i b S A b T S 5 R B R F CK Ab B AN
T2 Kb PR JELA

R2 ARELEAFMNBHSRENEYE
Table 2 Potato biomass in different treatments and different periods
HE AR (D) pisid 1 (k) 2 (/bR R T (o/hR) HEETH (g/#k) AW (gl BR)
Days after emergence ~ Treatment  Leaf dry weight Stem dry weight Underground dry weight Tuber dry weight Biomass (g/plant)
(g¢/plant) (g¢/plant) (g¢/plant) (g/plant)
23 CK 7.90 £ 1.59 a 5.30+0.86a 0.90 +0.06 a - 1410 £2.51 a
Tl 573+0.47 a 3.67+0.54a 0.83+0.03 a - 1023 +1.03 a
T2 8.73+£0.64 a 5.03+£0.37a 0.87 £0.09 a - 14.63 £0.92 a
38 CK 23.80+3.93 a 1930 £2.92a 1.93 £0.68 a 17.17+3.39 a 62.20+£9.28 a
T1 2047 £0.52 a 1523 +0.47 a 1.73+0.19a 2040+ 1.35a 57.83+1.12a
T2 20.87 +3.90 a 18.00 +4.17 a 1.77 £ 0.58 a 20.00 £ 1.78 a 60.63 £8.18 a
53 CK 4424 +587 a 54.05+6.88 a 2.30+0.08 a 85.27£21.70 a 18587 +34.44 a
Tl 36.61 £4.85a 41.63+7.04a 225+0.33a 82.85+6.17 a 16335 +17.50 a
T2 4149+ 1.11a 49.59+2.82a 2.11+£0.09 a 89.90 +3.82a 183.08 +5.48 a
68 CK 30.33+£9.73 a 36.92£11.60 a 1.00+£0.43 a 15234+ 16.38 a 220.60 + 23.83 ab
Tl 1771 £0.28 a 1546 £0.79 a 0.60 +0.05 a 146.87 £7.49 a 180.64 +7.35b
T2 30.19+9.49 a 39.08 1233 a 0.98 +0.06 a 179.75 £28.99 a 250.00 + 17.63 a

VE: MR TRAAEAR, MR ERE S, NMudRREE 2SRRI R EIN IR SRR S R R NG FRERORSEPRLE P < 0.05 KAFAE

BEX2S, Duncan's ZH L, FHE.

Note: The underground part includes roots, underground stems, and stolons, excluding tubers. Error is standard error. Treatment means with different

lowercase letters in the same column at different time points indicate significant difference in the index at P < 0.05 level as tested using Duncan's

multiple range test method. The same below.
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Figure 4 Potato yield and yield composition under

different treatments
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2.6 AELEREFSAESELFUES T

T1. T2 4k P55 e IE /Y9 CK 4b FEAH
N. P,0s. KO Y & ¥ KR FE w2 o T1 AL FRAR
CK A FEY AT 802.2 kg/hm?®, EDY/L T 66.82% A AL

x3 DEREKX, . MESE
Table 3 Proportion of large, medium and

small potatoes

i s N b3 (%) (%) TN (%)
BHFAE, T2 AbBRAS CK AL FRUAE 669.5 kg/hm?, RP L) R P
) Treatment Large tuber Medium tuber ~ Small tuber
M//I\ T 55.77% A NE R 2 ( %‘% 4), CK. T1HT24k percentage percentage percentage
B 5354 68 880, 70 366 1 81 396 Ji/hm®, Ik
ol b sz CK 83.92 14.33 1.74
FHERFA S, llcER 430008 58 582, 61 726 F
69 876 Jt/hm*, 5 CKALFRATLL, T1ARPE=fEHYE 81.49 1731 1.20
N3 144 5C/hm’, 1935 5.37%, T2 A3 7= {3
24 3% T2 77.24 21.60 1.17
11 294 50/hm*H45 19.28% (3£ 5)
R4 AEERLEBREFFIEN
Table 4 Nutrient input of fertilizers in different fertilization treatments
AbEg N 2 (kg/hm?) P05 ST (kg/hm®) KO BT (kg/hm?) BRI (kg/hm?) B CK AL (kg/hm®)
Treatment Total N (kg/ha) Total P,Os (kg/ha) Total KO (kg/ha) Total nutrients (kg/ha) Reduced dosage compared with
CK (kg/ha)
CK 335.0 315.0 550.5 1200.5 -
T1 141.8 94.5 162.0 398.3 802.2
T2 189.0 126.0 216.0 531.0 669.5
=5 AEERLEEFUZLER
Table 5 Economic benefits of different fertilization treatments
Jb3 KEFHOG/Mm’)  PEP=EOOhm)  NEPEOo/hm®) A E REEHZEA Flzs A CKIM{E (Ji/hm?)
Treatment Output value of Output value of Output value of (J6/hm*) (J6/hm*) (JG/hm*)  Increased output value
large tubers medium tubers small tubers Total output Fertilizer input ~ Net profit ~ compared with CK
(Yuan/ha) (Yuan/ha) (Yuan/ha) value (Yuan/ha)  cost (Yuan/ha)  (Yuan/ha)  (Yuan/ha)
CK 62 180 5972 727 68 880 10298 58582 -
T1 62 396 7455 515 70 366 8 640 61726 3144
T2 69 821 10982 593 81396 11520 69 876 11294

e P Y SR M AR, K L6oT/ke. S/ 0.9 0k,

Note: Output value is calculated based on local potato price, 1.6 Yuan/kg for large tubers and 0.9 Yuan/kg for medium and small tubers.

3 4 %
G 23 d S S 38 d, At A

AR VR TC 7 T GBI A T Ab B OB IR B R 4 R
398.3 kg/hm’) FI T2 ZbFEGENE & 55734 531.0 kg/hm?)

524 b R AR B8 I Y CK AR B (B IR A
1 200.5 keg/hm®) A G, FEARAGZEHL . 25950, A&
YRR 2E AR, T1ARFR R RR = 5 e i i /N T
CK 5 T24b3E, AR, HX R MR RK
AR A KRR, R, T1 AP 4%



AR 7 NETBNE XSRS T G Th A A I E I —— A, BRIk, RS, 5§ 43

IR R RS AR(GE6 H 1 HE6 H 22
H BB S5 8 A &8 ) (U 101.3 kg/hm?®, JEAR
T CK 19 593.4 kg/hm® 5 T2 4 135.0 kg/hm*, Pt
TE R AR, T1 A DA Rk 5 E IR A
U CK 5 T2 Ab B T2 kb BEAE R} jiti F 45 48 CK Ab B
A B I 23 d T2 b R ik # 42.83 em,
5 T CK AR B, 150 B 78 AS it JbS I 915 0
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