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Effects of fertilizer topdressing on growth and yield of peanut with drip irrigation under film
QIN Wen—jie, GUO Run—ze, ZOU Xiao—xia, ZHANG Xiao—jun, YU Xiao—na, WANG Yue—fu, SI Tong"
(Agricultural College of Qingdao Agricultural University / Key Laboratory of Dry Farming Technology in Shandong
Province, Qingdao 266109, China)

Abstract: To clarify the effect of topdressing with different fertilizers on peanut yield combined with drip irri-
gation under film, field experiments were carried out in Jiaozhou, Shandong Province. Mono—application of nitrogen
(N) , calcium (Ca), and boron (B) fertilizers, combined application of NCa, NB, BCa, and NBCa were set at the flow-
ering stage, treatment of no irrigation and no topdressing was set as CK1, only irrigation wihtout topdressing as CK2.
Yield and related agronomic traits were analyzed under different topdressing treatments. The results showed that,
compared with mono—topdressing, combined topdressing of N, B and Ca increased the pins per plant, fruits per
plant and dry weight of pods by 18.61%-24.0%, 12.5%-23.0%, and 12.13%-21.60% respectively, thus increased
the yield. Meanwhile combined application of three fertilizer increased the shoot dry weight, main stem height and
branch number of peanuts, which could help to a better accumulation of the dry matter accumulation of each organ.
In conclusion, the combined application of NBCa or NCa fertilizer at the pod—pin stage could effectively promote the
growth of peanut and increase the yield. This study will contribute to determine the appropriate topdressing fertilizer
types with drip irrigation under film.
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Table 1 Meteorological data for May—September in 2017 and 2018

A0y iy TR /°C Rk i fmm H ARI4L /h
Year Month Average temperature Precipitation Sunshine hours
5 20.1 30.3 265.3
6 229 73.6 2345
2017 7 27.7 138.1 187.5
8 259 144.1 180.2
9 22.4 103.0 206.7
5 18.4 82.4 231.8
6 227 93.6 237.1
2018 7 26.2 155.2 207.2
8 27.5 178.0 2345
9 21.5 102.4 201.3
F2 Ml TEEMASIE
Table 2 The nutrient contents of soil
i WA HOL HOUH HHUR S AT
Year Available N Available P Available K Organic matter pH Exchangeable calcium Available boron
/(mg/kg) /(mg/kg) /(mg/kg) 1% /(glkg) /(mg/kg)
2017 55.93 31.84 80.38 1.15 7.68 3.46 0.87
2018 66.76 30.39 75.50 1.15 7.53 3.21 0.80
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Table 3 Fertilization and irrigation of each treatment

pisl JBAEHE Top dressing amount /(kg/hm?) K/ mm
Treatment JRZE Urea WIS Borax HIRES Calcium nitrate Irrigation amount
CK1 0 0 0 0
CK2 0 0 0 10
N 130.5 0 0 10
B 0 15 0 10
Ca 0 0 1323 10
NB 130.5 15 0 10
NCa 130.5 0 1323 10
BCa 0 15 1323 10
NBCa 130.5 15 1323 10
S A A TR *4 AELEMEETETHZIN
1.4 #iE4bE

AR AN BEAE Excel 2010 347, 8830 fn 2=
S0 E ARG I AE DPS B B R S8 1LSD T iE A7,

2 HREHAM
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Table 4 Effects of different treatment on main—stem

height of peanut /cm
GO Qb3 HBALJE REU/d Days after topdressing
Year Treatment 10 20 30 40 50

CK1 36.67c  43.53d  46.60e  47.30e 48.10e
CK2 36.80c  43.90cd  47.0de  47.33¢  48.30e

N 38.67bc  46.17bc  49.17bc  50.97¢  51.90c¢

B 36.77c  44.20cd 47.53cde 48.50de 49.53de
2017 Ca 37.73bc 45.50bed  49.00bc  50.37cd  50.93cd
NB 38.83bc 46.03bed  49.87b  51.03bc  52.00bc
NCa 40.67ab  47.73ab  50.63ab 53.03ab 53.93ab
BCa 37.83bc 45.67bed 48.67bed 50.40cd  51.13cd

NBCa 43.50a  49.77a  52.10a  54.73a  55.63a

CK1 37.83ab  39.83de  44.17e  46.50c  47.00c

CK2 36.33b  38.83¢  44.50e  46.73c 47.83bc

N 39.67a  45.33a  48.00c  52.17b  53.50a

B 36.00b 41.33cd 45.83d 47.17¢ 48.50bc

2018 Ca 36.67b 42.00bc  46.33d  48.83¢c 49.83b
NB 38.00ab 44.00ab  50.17b  53.00ab  54.00a

NCa 40.17a  44.17a  50.17b  53.67ab 54.17a

BCa 36.67b  43.50ab  49.50b  52.83ab  53.00a

NBCa 40.67a  45.57a  52.50a 54.67a 54.83a

TE AL PG AL FIHE K AS DU UL 3. [ B AN [R] /NG B 3 il e
AbHR i) 22 5 8 2 (P < 0.05)

Note: The fertilization and irrigation of different treatments are shown in
table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)
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Table 5 Effect of different treatment on branching

numbers of peanut

Table 6 Effect of different treatment on dry matter

weight of leaves of peanut / (g/plant)

Ay b B SNBSS KA/ d Days after topdressing Gy kb JBIEJS KA Days after topdressing

Year Treatment 10 20 30 40 50 Year Treatment 10 20 30 40 50
CK1 73c  83c 9.33d 97¢  10.0c CK1 139¢  16.led  17.97d  18.34e  16.88de
CK2 73c  83c 9.33d 97¢  10.0c CK2  147bc  16.0d  17.86d 18.84cde 16.44e
N 8.7ab  10.0ab 10.67abc 11.3ab 11.7ab N 16.5ab  19.00abc 20.03bc 21.09bed  20.97abe
B 73c  83c 9.33d 10.0c  10.3¢ B 15.3abec  17.48bed  18.22cd  18.61de  18.14cde

2017 Ca 8.0bc  9.3bc  10.00cd  10.7bc  11.0be 2017  Ca 15.2abe 18.60abed 18.93cd  19.26cde 18.93bcde
NB 8.7ab  10.0ab 10.67abc 11.3ab 11.7ab NB  16.0abc 19.28ab 20.97ab 21.22bc  20.67abc
NCa 93a  107a 1133ab  12.0a 12.3a NCa  164ab  20.62a 22.80a 22.82ab 21.1lab
BCa 87ab  9.3bec  10.33bed 10.7bc  11.0bc BCa  16.3ab 18.07abed 19.03bed 20.74bede 19.35bed
NBCa 93a  107a  11.67a  12.0a 12.7a NBCa  17.0a  20.69a 22.63a  24.22a  22.76a
CK1 8.0c  8.0c 8.7¢ 87d  9.0c CKl  1046e 12.59d  14.53¢ 14.64d  15.14e
CK2 8.0c  8.3bc 8.7¢ 9.0cd  9.0c CK2  11.28cde 13.96cd 1443  14.81d  14.74e
N 8.7abc  9.0ab 93b  9.7abc  10.0ab N 11.5lcde 15.43abc 17.43bed 20.59b  21.46bc
B 83bc  83bc  9.0bc  9.7abe  9.7bc B 10.92de 14.09bed 15.13de  17.29¢  17.03de

2018 Ca 8.0c  9.0ab 93b  93bed  9.7be 2018 Ca 10.30e  15.39abe 16.53cde 19.36be  19.59cd
NB 8.7abc  9.0ab 9.3h 10.0ab  10.0ab NB  12.37bed 16.09ab 17.86be  21.16b  22.09hc
NCa 9.0ab  9.3a 93b  9.7abc  10.0ab NCa  14.02ab  16.66a 19.73ab  23.96a  23.49ab+
BCa 8.0c  83bc  9.0bc  9.7abec  9.7bc BCa  13.0labc 14.49bcd 18.33abc  20.29b  22.83ab
NBCa 93a  9.7a 10.0a 103a  10.7a NBCa  14.42a  17.39a  20.43a  23.63a  25.63a

T AR AL B FIE K S B U2 3. [ B0 B 5 AN TRl /NS S 43
SRR A 3R] 25 5 1 2 (P < 0.05)

Note: The fertilization and irrigation of different treatments are shown in
table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)
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Note: The fertilization and irrigation of different treatments are shown in
table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)

WAL E 25 VTR ETH U 10 mm KX {6
AR AR IR AN 2 . 4538 I8 A0 3 45 HURE 19]
ACAE ZEFT T 5 3 00 35 8 A AR A o) A B (G I
J&5 10 dBRAE ), U B AL BT HH 38 JIE 35 A) A [A] FE 2 Afe
AR ZEFF A . £ B AL B A LA, NBCa 55 NCa
AR FRZEAT T E A4 BRI AR IR B B 25 25 ¢, WA
Ao B V) e e {EL . VR T GG Ak B ) A AR ZEFT T EL TR
K22 BURE A 2 755 F A I BRL it A B R TR A it Ak
H1, NCa Ab 3 46 A= 25 FF T & W B A% T NB . BCa
I AR E E 2E R  HUilAb HE rh fE A ZE R
THERINN>Ca>B, Ut BIAEET 136 N AT A [ 32 B2
Hi (R HE AL A ZE AT ARG, PRt A I LA GE Jitl IR i 25
FFAE R BSCRBUT, (H Bl 38 AR AR 1 25 FF 2R KSR AN
NG ES AT A, DA i 2500 4 A0 il R A T
PR HEZEFF A K RO e T
2.5 AE/KEREZESDRHTHNZMW

M2 8 T LA, 4 b B A B R AT b A &
HERRAEE Y S B T, CK1.CK2 2 3 iy 46
A R B A URE B B A IR E R R 3 e 2 2



o SR A« IR TR TR B L b X A AR A A S

895

S, UL AE AT IV 10 mm 7K X6 A6 A B SR AT B 52
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Table 7 Effect of different treatment on dry matter
weight of steam of peanut / (g/plant)

3 5B AT AL B AR 25 BORE ) bk 45 SR i T
AN it S ke AR B B A B AR 25 7 H R
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SRS B A S YRR R EE R
FUii A F R N A R A BT A IORE IR I 2 1
B Ca b3, 531k 7K o 2% W Bl 36 it 22 LA
505 I it e 6 2 FAR 25 BB SOR AN &L B LA A
Bt A it FH L 454 B rb L2 it 2600065 P 12 s 16 B vk
SR IROR A o A B R A it P A
3 T B S AR R L, BN T AR A B Rk 4 Sk
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2.7 AELEXNEKRFERTFYWENZM

2 10 /] LI H, CK2 kb F BRI R T F BB
JEJ 10 d, HB BRI 4 T CK1 B AGR B i K
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*8 AEALEINLEBRIHTHAIM
Table 8 Effect of different treatment on the pin number

of peanut / (No. /plant )

Gy Ak JBILJE K/ Days after topdressing A4y Qb HBALJE KA Days after topdressing
Year Treatment 10 20 30 40 50 Year Treatment 10 20 30 40 50
CK1 10.98b  13.38cd  13.85d  14.73¢c  14.89% CK1 29.0c¢  35.0d 41.7e 44. 0e 46.7e
CK2 11.99ab  12.46d  14.48cd 15.00¢  15.56de CK2 28.3¢  36.7cd 43.0de 45.3de 47.0de
N 12.83ab 14.74abed  16.19be  17.97ab  18.64ab N 34.0ab  43.0b  46.7cd 49.7bed 53. Obed
B 12.37ab  13.89bed  15.80bed 16.18be  16.15¢de B 32.7ab  41.3bc  44.7cde 47.3cde 49.3cde
2017 Ca 12.38ab  14.15bed  15.40bed 16.71be  17.42bced 2017 Ca 31.3bc 41.0bcd 45.0cde 48.7cde 50.3cde
NB 12.41ab 14.62abed  16.56bc  18.25ab  18.12abc NB 35.3a 44.7b  48.3bc  52.7bc  55.0bc
NCa 13.71a 16.04ab  17.29ab  19.12a  19.41ab NCa 35.3a 47.0ab  51.3b  55.0b  59.0ab
BCa 12.27ab  15.65abc  16.09bc  17.79ab 17.53abed BCa 34.6ab  42.7bc  45.3cde 50.0bed 52.3cde
NBCa  12.32ab  16.68a 18.96a  19.59a  19.79a NBCa 35.3a 52.7a 58.7a 61.3a 63. 0a
CKl1 8.81c 9.34¢ 11.66e 13.04d  13.66d CKl1 39.0cd  41.7e 46.0de 47.0d 50.0e
CK2 9.19¢  10.04de  12.35¢ 13.01d  13.85d CK2 40.7cd  43.3de 45.3¢ 48.7d 49.3e
N 10.60b  12.73bec  14.6led 1521c  17.14bc N 37.3d  47.0cd  50.0cd 55.3¢ 57.7cd
B 8.81c¢ 11.10d 12.45¢  13.84d  14.27d B 38.7cd  45.7d 533be  60.0bec  61.0bed
2018 Ca 8.98¢ 12.30¢ 14.35d  15.08¢  16.07¢ 2018 Ca 37.0d  46.7d 50.0cd 55.3¢ 56.3d
NB 10.56b  13.56ab  15.71bc 17.48b  17.87b NB 44.7h  50.7be  51.7be 60.7¢ 62.7be
NCa 11.55a 13.36abc 16.68ab 19.0la  19.44a NCa 41.7bc  51.7b 54.3b 56.3bc  58.7bed
BCa 10.82ab  12.46¢ 1431d  1594c¢  16.91bc BCa 453b  52.3b 55.0b 58.0bc¢  63.7ab
NBCa  11.23ab  14.26a 17.11a  19.11a  20.37a NBCa 49.7a 58.3a 61.3a 66.7a 68.3a

T AN R Ak B A FE K 1 B W2 3. RIFUVEE S AN W) /NG 5843
| FER Ab H ) 22 5 i 3 (P < 0.05)
Note: The fertilization and irrigation of different treatments are shown in

table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)

T+ A [) Ak it A R AR 1 L2 3
SR AL ) 25 5 8 2 (P < 0.05)

Note: The fertilization and irrigation of different treatments are shown in

[FIFRARL i AN TR /NG R 5%

table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)
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R FEAGEIS L BRE R R0 (4/4K)
Table 9 Effect of different treatment on pod number of
each peanut (No. /plant )

F10 AREEXERTWERZID(g/tk)
Table 10 Effect of different treatment on the pods dry
weight of peanut(g/plant)

AEA Qb3 HBNEJG KA/ Days after topdressing

Year Treatment 10 20 30 40 50

Wy b JBIEJ5 KEL/d Days after topdressing
Year Treatment 10 20 30 40 50

CK1 2.0a  10.3bc 13.7¢ 15.0¢ 17.0d
CK2 1.7a 9.7¢ 14.7bc 15.7¢ 16.7d

N 2.3a  11.3abc 18.3a 20.3ab  22.0abc

B 23a 11.3abc 17.3ab  20.0ab  20.7be

2017 Ca 2.0a  10.7bec  16.3abe  17.7bc 19.3c¢d
NB 2.3a  12.3abce 18.7a 21.0a 23.0ab

NCa 2.7a 13.0ab 18.a 21.0a 22abc
BCa 2.3a  12.0abe  18.0ab 20.7ab  21.3abe
NBCa 2.7a 13.7a 18.7a 21.7a 24.7a

CK1 1.44b  5.45¢ 12.88d 18.35d 22.48d
CK2 1.50b 5.75bec  13.52cd  19.56cd  22.64d
N 2.35ab 7.74abc 16.72abc  23.85ab  26.11bc

B 1.43b  7.41abc
2017 Ca 1.56b  7.52abc

14.5Ted  20.29bed  23.94cd
15.26bed  22.04abe  25.09¢d

NB 2.55ab 8.42ab  18.53ab 24.88a  26.45bc
NCa 2.36ab 8.67a 19.11a 25.24a  28.66ab
BCa 1.93ab 7.72abc 16.10abed  23.61ab  25.98bc

NBCa 2.96a 8.62ab 19.35a 25.55a 29.47a

CK1 5.3be 8.7¢ 12.3¢ 14.7¢d 15.0e

CK2 5.0bc 9.3¢ 12.7¢ 14.0d 15.3e
N 5.7b  13.0ab 16.3b 17.0bc  17.7bed
B 6.0ab  12.3b 16.0b  16.3bed  16.7d

2018 Ca 43¢ 13.0ab 16.0b 16.7be  17.0cd
NB 6.0ab  13.7ab 16.7b 17.0be  18.0bc

NCa 5.7b 14.3a 17.3ab  17.7ab 18.7b

BCa 6.0ab  13.7ab 16.7b 18.3ab 18.7b

NBCa 7.0a 14.0a 18.3a 19.7a 20.0a

CK1 2.38b  6.72¢ 10.09f 17.25e 21.73e

CK2 2.29b  6.82¢ 10.22f 18.92de  22.27de

N 2.44b  11.6la  14.19bc  21.89be  25.76bc

B 2.62ab 9.21b 11.65ef  18.75de 23.89cde

2018 Ca 2.09b  9.45b  12.09de  20.65cd  24.22cd
NB 247b  11.38a 13.55bed  22.65bc  26.69ab

NCa 2.85ab 10.05b  14.95ab 25.89a 28.49a
BCa 2.24b  9.95b  12.79cde 21.12¢d  25.79bc
NBCa 3.35a 11.48a 16.39a 24.22ab  28.69a

T AR AL B FIRE K S B UL 3. W B0 BB S AN Rl /NG 5Bk 4
IR A L ] 25 5 B 25 (P << 0.05)

Note: The fertilization and irrigation of different treatments are shown in
table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)

BR A1),k B AE BT U0 36 A0 X5 AT A [ 2 4 e 92 SR
T, MITBE P2 38 AT A B R] %5, 7 4% BURE 1) 2
FRIER T FE I DL NBCa Ab P % /= o 19 794 i Ak 2 B
PRIE SR T F 2 1 TR Lt b, o NB N Ca kb
PRIER T EAE A BRI 5 T BCa b B, PR A 34
HON AR B SER T R S IORE A & T B Ca kb B
FEWIAEEF 300308 A AT AN [v) 7 b 2 g B BR € SR T 2
H Bl 3B A B R B R S SR T E A RICR AN T AL
Y55 S 5 i P, 45 Ak L v D S i 2 0 5 A 4 v i SR
T B A AR R, B B A e R T S AT L B
T 12.13%~21. 60%.

3 Wik54%

R (R7/IE8 N &= BUR < U W LR D) & P <417
P, UG AL R SR A ST ST B, K o3
R T AEA: 2R m AR B AR SR R
WY, AE BT 0 RN 25 2 300 5 1 3e 0 5 PR IR AE 2 2%
[N -2 30 S O3 5 %5 L o 7/ I R o0 N O T L
AHERAENL CK1 5 H AR IB L CK2 Ak 21 1 48

T AN b B AR R K S L2 3. TSI S AN IR /NS SR Sy
TR AR BRI 22 53 i 3 (P < 0.05)

Note: The fertilization and irrigation of different treatments are shown in
table 3. Different lowercase letters in the same column indicate signifi-

cant differences between treatments (P < 0.05)

A 2R O RE R R AR TSR A R
Fra AT i 2 S, L AT AR R A 2 2017 . 2018 4F 4
A AR A TR B 7K 70 R T T 10 mm 7K 2 X 454k
PHEZMAHL /N

T Mt A T LR A R e,
fiFF 5 2 Wit FH 20 605 AT B3 0 21 4 K A 28 Y Bk AR
SB35 ARG 45 S AL, BIVIRG 5 it
JIEFek A5 it FH B — AR Jod 2 2 8 T AR A 1) 4 S B RN
FARRGE S B, it AT B e e R T ACRA B TR
AL B 7R o TESE R S 2 L B A A b it A
BB & T A6 A 1 BRLAR JE SR, X S AR AR 45 R
81, 7E 2017 4F 1 2018 4F , 7EJiti &2 5 N Y il - 18 it
TR S8 3 18 o 7 6 A ) Bk A5 R, SRR i T AR
ARk E . R RTENERZNERHMEY Z
— X AEAE SR R A EAE Y, ST
SR 2 JF IR S 0 2R R A
FUH b T, B R A5 SR R MR
SRIMAEAKIFE Hp , Bt P A5 A0 A A 0 35 4 v e
%) Hby b8 T AR R SRR (R T R
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X A] ESE: TS )R A A8 AR Rl B SRR 25 5
] BE R PR O A (A B A Ay,
T 5% R A W BT

Tt HES 8 5t £k T SR AE A, AR BE 23301 AS [+ 2 B2
Mo b e AR A B B IR A, AN T LT ST P, A PLIE
5 CHUE R At O e AR A A A K R i I
AR, TR LD AR XK A Lt 85 ) 8 AR
Fr o WO 7 6 i S RS2 A T 2 45 RN, et 5
A RE 0 il B AC C 75 it P fie 2k 4% b8 FR 0 R
MECANAR R, B OR300, FE AR b, AR i3
R G B B i P B S A 2 e e T A AR
A B BRSR BRI SR T Rl R T AR AR
i

Zi LT IR AR AE T D N D 22 B 4 A A
& Al — s B R T AR LR A L 38 8
AL VB MIIAE T DL i 48 A2 1 32 250 0 BORORI 3
BT R T AR E SRR P TR
FE R RE R BRI SER T, e R e 1
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