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 E: HERKRAET, TFRORFEZKICAIE = H 22K R E 5 A = g0y SRR ARk, 25588, M AEAT o]
WBERNE A 2R, ERES, RSHESE, AT R EES A 2 ERME . 8. WR0E R, NPWERIERE
FBEHEAFE A CKW A BRERIE AL, N T B A — H A Mg, B, AP35 & 543 ) FUAH N (%) R e A B oy
T 66.47%. 63.97%, 76.95%. 32.36%, 88.31%. 9.80% Fl121.71%. 15.56%., —H *2FIEMIZFE/E - 91.04 ~ 260.23 kg/hm?,
2y 51 R IR 27.59% ~ 78.86%. 5 CF(AIRALIEYH L, AS[RIAEAE AV E AL 3 1Y SR HE B R R 2k T A6 AR = Fo R s oy BB,
KAHegesermmdem, KLl ENCRESA, BEYR)GH M IEFAPEREAE . FFEEFRSZMT, 53 3500% FAEAY
5 42.86% WELHIRS RGN, W) A RARHELRALSRSMA M iR, JREMEA: - HOR RIS IR 22.82% ~ 41.18%). £ 1, #E
EEAEAE AT, A A B RN, SEm LR A A P RN K 3Ry AR WSS SRR IR E SR AR A FH N B AR
TR LR S PN IR

XKW T H2,; B AR RE; B

HRESZES: S553+9 XHERARRAD: A

Effects of Irrigation and Fertilization Regulation on Nutrient Accumulation of Orychophragmus

violaceus and Succeeding Peanut and Soil Fertility

ZHAO Caiyi', WANG Yuanyuan', YIN Xiaodong', DONG Qingjun', ZHU Guoliang®, LIU Manqiang', LI Huixin', HU Feng',
JIAO Jiaguo'”

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Taian
Academy of Agriculture Sciences, Taian, Shandong 271000, China)

Abstract: The effects of irrigation and fertilization regulation on the growth and nutrient accumulation of Orychophragmus
violaceus(L.)Schulz and succeeding peanut as well as on soil fertilirty were studied. The results showed that both irrigation and
fertilization significantly promoted the growth of Orychophragmus violaceus. In green manure season, irrigation significantly
increased the biomass, N, P and K contents of Orychophragmus violaceus with or without fertilization. Compared with the
treatments without irrigation, NPW treatment (green manure growing season with N, P fertilizer and irrigation) and CKW
treatment (green manure growing season with irrigation but without fertilization) increased the biomass, root activity, and
contents of N, P and K of Orychophragmus violaceus by 66.47% and 63.97%, 76.95% and 32.36%, 88.31% and 9.80%, 21.71%
and 15.56%, respectively. The nutrients returned to field from the turned down Orychophragmus violaceus was 91.04-260.23
kg/hm?, accounting for 27.59% — 78.86% of the total nutrients of the applied chemical fertilizers in peanut season. Compared with
CF treatment (winter idle), the treatments of green manure growing with fertilization and irrigation promoted the yield and
nutrient accumulation of succeeding peanuts, and also increased soil nutrients, among which the effect of EN treatment (same
annual nitrogen nutrient condition,main crop nitrogen reduction fertilizer) was most obvious. Under same annual nutrient
condition, 35.00% of nitrogen and/or 42.86% of phosphorus fertilization in peanut season transferred forward to the green manure
season significantly increased the nutrients returned to field from the turned down green manure and increased peanut yield by

22.82% — 41.18%. In summary, appropriate irrigation and fertilization can significantly increase the biomass of Orychophragmus

OHEWH: ERGAC =\ AR H (CARS-22-G-10) % B
* Sl HAE# (jiaguojiao@njau.edu.cn)
EZRA . BEAK1994—), L, WETFILA, BaFsd, EENGACN R 5. E-mail: 2017803176@njau.edu.cn
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violaceus, thus can increase the yield and nutrient accumulation of succeeding peanut. The above results can provide data support

for the application of green manure and fertilizer reduction in China.

Key words: Orychophragmus violaceus; Soil fertility; Peanut yield; Nutrient accumulation
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1.1 R85 A0 LK #4 £

RIS TE LR 28 T AR B A5 BiE 52 50 56 b
FFRE(117°027"E, 35°59'55"N), i F#RLEHISEX,
Ja A KRG R, PR 12.8 °C, 4R
KkoK i 687.7 mm, +IEIEA AW 12, pH 7.19,

HHLE 25.77 glkg, ©& 1.40 gkg, #HILA 54.32
mg/kg, W 0.74 g/kg, HRWE 17.24 mg/kg, A
149.18 mg/kg.
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B AL B - JR 3K (CONHY)  H53IR i Wl R %5
(CaP,H 05, P,0s &l 16%)FIFRRAN(K,0 & A
50%).

1.2 Rt

RIS T 2017 4F 10 H A &, 35 B A [ LAt e
AbE, HE 10 ARG 1), MR Ry T H 22 HIEA:
BE. RAKXEE, BN RKXHMEA 23 mx15m,
A2 345 m*. TEYAEI A SREERY, WEIEAL BLAL 45
TH ZBAOKFRFH KRR, BRAKTE 2017 4F
12 A 7 Hikfr, HZKE 750 m¥/hm?®, 3R¥KLE 2018
AE 4 H 2 HERERE)DEK, FIE 450 m/hm’, 421
T FNAE A AL IRAE N e — R R, AIEITIE
e, EARRGEAE B ANk 1.

1.3 HmRESNE

T 20184F 4 H 29 H (T H 22&AE )1 2018 4 9
A 26 B (EA SR EA T 8 S RIREAREE R
o RHZ ARG R ERENZ IO ~ 20 cm),
FASHIEREAES ~ 6 &Y, 20 1 kg, HIEREEZEN
HARIAT, 3433 0.25 mm G, FF R 40 At 3
WP 58 B (R, AR sad 0.149 mm i, T4
AN . &% EBriE ., 13 pH RHT CO,
KEEE, pH TN ; A HLECR AN nAE K R
PRAERIGE ; TS ECRAIYLIE BB E ;. 13
LR HCI04-H,SO, W, FHBRHL L (A5 I E 5
AR . HARIIRA 2 mol/L KC1 R HE, 4k
BN AT AN A 5 A RER H 0.5 mol/L NaHCO;
2, PRI EENE s HHEEAET R ] NH OAC
B, e e,

- HEILREPF I (BRI E « FREUH S+ 10.0 g T+
AURTEE 3R] 100 ml RO, MBEEEIRAET
24 h JEiE A 4 ho BEJE RS, B3R 240 H
10 ml 28R4 10 ml KAk, RS EE
(AGILENT, USA)E CO, ¥ .

TR ERERRRE A SRR, B R IXBERLI
3R (1 mx Im), W0 HH A&, SRA
BEBAKIX; WHEL0.5 ~ 1.0 kg FEFREES,, BEfT
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7105 CFHE0.5h, 70 C MEEE)VCHE, %
FWRUOENE AR . 2. SR,
ACEARRRFE S . SRARE T, A KRIXBEHLE 3

28 B ZEHC 2 m KRR, R AE ARG AT AR S E A
BT VR 2 ~ 3 kg LA RS 1l E e FIRPRLLL 51,
THAITEME 2R 2, 2KSE.

Fz1 FEREBRMERLESHZEMERES
Table 1 Different irrigation and fertilization treatments and fertilization amounts of two season crops

Ab 3R it JIEL i LI 2 it T 1k (kg/hm®) F Ve i JIE H: (kg/hm?)
N P,0s N P,0s K,O
CF AR 0 0 120 105 105
CK XTHR, SIS TAR AT A 4 0 0 120 105 105
N SN0 2= 2Lt AU 42 0 120 105 105
EN AR S R (EAEWAR) 42 0 78 105 105
P SR L 0 45 120 105 105
EP JEAF ST (CEAE Y W) 0 45 120 60 105
NP £ 25 250 LS R A 40 it 42 45 120 105 105
ENP JRARAFE R B (AR DA 42 45 78 60 105
CKW SACZERHEAL, 4T AL B 0 0 120 105 105
NPW £ I 2 it L 0 S AR T A 42 45 120 105 105

14 SHEITERHELE

THZEAL B B3R5 BRUR (kg/hm’)= —H
A, B MRS Ex ZHZAYE.

WAESH R B, B30 BRUR (kg/hm’)= 1E
TR A W IR R x BRI A

SR Excel 2010 BRAFXHECRE A TG T AT Al
&l K HH.H % (One-way ANOVA) Al Duncan 71T
J7 25 ML B K (0=0.05), i Pearson EHEATAH
Koo BRI A V3918 + iR

2 HEREHSWH

AEKBLHEXN —_AZERKEFSRREY
A

VA

2.1

200 A[EPKACAEET —H 22 AR R R
R e A 22 AR R R, P L

NPW Ab BRI R B 2 (8 1), #EBARET, g
WA S5, 220 Hh A i W . NPW
H CKW Kb B4 £ Py 5t 53 0 88 NP (SR NE 2= RUIE FEIE
ARt AT CK ARFEOW R, ZRIEZE T AT AT K HE )
BET 66.47% F1 63.97%. AlEIEALALEE A, DLt
FBERE AN PR — H > AR Wi i K, ATt A A R4
T 21.32% ~ 33.09%, FHwEALx —H 24K
PR RBCR RNCAL A, (HARIR S K.

2.1.2  AREIKAEABEXS = H 22 38500 & K F 5y B
ip= A1 P 2 AT, ERAL B AT G S R e H
i EEREYA. BE. BRIROr SR, Hih NPW FI CKW
PR A, B BRI B NP M CK AR T

76.95%.32.36%, 88.31%.9.80% F1 21.71%. 15.56%;
A AR = 22 FR 03 S R RS AN d 3

W
S v O
T T 1

be bc

be bc
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1 AEKBAENZA=4YENZINEE)

Fig. 1 Biomass of Orychophragmus violaceus (fresh weight) under
different irrigation and fertilization treatments
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FEJG, A b A e R A AR IR A i
Hor NPW ACBRAEA:AEFT A= 8 LA S N A EN AbBE Y
PRI B . RS, NPW ARBRAYAE
HEFEFF A R NP HE R T 25.35%, 7= it [ 4 4.95%

CKW AhFEAAE AR A AE Y LA CK AP & T
17.47%, FE3ER 15.53%; 7EMEAEAMAT, 5 CK
AEERATHE, AEAEFRR (B P OALER) AR R, HIETE
21.88% ~41.18%, {HALAEFEATAEY)HETC 3G,

®2 AEKBAENZA=FNSEMFH BRI

Table 2 Nutrient contents and accumulation of Orychophragmus violaceus under different irrigation and fertilization treatments

A p T 1 (g/kg) 724 B (kg/hm?)
N P K N P K
CK 19.78 +0.92 be 2.55+0.09 ¢ 23.63+1.51 be 45.15 £ 6.86 cde 589+ 1.54c¢ 5436+ 11.86 ¢
N 13.40+0.72d 1.90 + 0.04 ef 21.88+0.31 cd 36.28 + 5.42 de 5.10+0.56 ¢ 59.18 +5.41 ¢
EN 1123+0.18 ¢ 1.80£0.07 f 21.20+031d 29.86+3.72¢ 480+0.73 ¢ 56.37+6.54 ¢
17.90 + 0.86 ¢ 220+0.04d 21.00+0.41d 51.05 + 16.63 cde 6.22+1.44c¢ 58.96+13.20 ¢
EP 19.20 £ 0.73 be 2.73+0.03 be 2533+022b 55.56 £9.19 cd 7.84+0.79 be 73.00 + 8.02 be
NP 15.08 +0.94 d 1.93 +£0.09 ef 22.45+0.10 ¢d 43.78 + 6.08 cde 5.54+0.59 ¢ 65.34+ 6.68 ¢
ENP 21.03+0.49b 2.00+0.04 ¢ 22.68 + 0.86 cd 66.07 + 8.03 ¢ 633+047 ¢ 71.35+10.04 ¢
CKW 26.18+0.26 a 2.80+0.06 b 27.30+0.58 a 92.66+7.72 b 978+ 1.07 b 96.37+5.33b
NPW 26.68 + 0.66 a 3.63+0.09a 27.33+0.03a 120.09 + 14.12 a 16.46+2.80 a 123.68+17.85a

T RP RGN FREA R 378 A B E] 22 5738 P<0.05 K, Tl

a
e

g
o
i_1

T ERSFI A& (Vhm?)
S = N W A L a ® O
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AEKELEZ R =FEREEM EAEME(F
ES:0EA
Fig.2 Above-ground biomass of peanuts (dry weight) after

Orychophragmus violaceus turned down under different irrigation
and fertilization treatments
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YED Il ) i A6 A 7= it 1, ¥R 11.51% ~
15.83%; i ENP AbSH(FEAESEARE, FAEYRA )
B BIER T 6.51%, [HEBEES,

222 T H EFEXEA S IR SR B
BUsgmy  FE S RFEZKIEAR IS/ T i —H
RSN R T T A A A SR i, (H
PFARCRA L EGE 3). AHXTT NP ZLFE, NPW Ab#
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FHN, TH A &R B3RO A AN R R R
%, HARBFRZE 2R —H ek rb, J
AR SFE IR AL BIXS TOK A AR B SR 20 S AR RCR A
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Fig. 3 Peanut yields (dry weight) after Orychophragmus
violaceusturneddownunder different irrigation and fertilization
treatments

HiE 4 I, 5 CR(ZIN)bEEMHEL, ZRIE#E
Ab B A AR AEAR I 77 53 SRR YR [ R BE S I, 15 R
1 40.42% ~ 96.79% , H:H NP F1 NPW Ab FE 38 i f5 15
N 96.58% F 96.79%. ARIMEAES!E T, —H
2 HEMEAL BT AL AR Z R Oy BRI E FHRCRA 25 5,
AHXTF NP AbEE, NPW AbHEA H RN T
9.72 kg/hm?, i . #1 EFE KT 5.28 kg/hm® £ 3.81
kg/hm?; 1 CKW AbFIAEA MR . B . M REEK
CK ALFE/M 547 T 66.93 . 4.86 Fl1 38.02 kg/hm?.
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Table 3 Nutrient contents in different peanut organs after Orychophragmus violaceus turned down under different irrigation and fertilization

treatments
Qb B it 5
N P K N P K
CF 14.97 0.15 b 1.33+0.09 cd 13.80£0.29 10.00 = 0.46 ab 0.60 = 0.06 ab 5334027 ab
CK 14.00 £ 0.93 b 1.33%0.07 cd 18.60 = 0.26 be 11.13 = 1.45 ab 0.77 % 0.13 ab 6.30 £ 0.60 ab
N 14.60 £ 0.25 b 1.30+0.10 d 16.20 + 0.76 cde 12374049 a 0.70 £ 0.01 ab 5.60 £0.17 ab
EN 15274052 b 1.27+0.03 d 14.57 044 de 9.50 + 0.95 ab 0.60 + 0.06 ab 5.57 +0.52 ab
P 15.30 £ 0.96 b 1.47 % 0.09 bed 14.80 = 2.00 de 10.37 + 1.87 ab 0.77 £0.17 ab 4.93+030b
EP 15.93 = 0.09 ab 19740202 17.30 + 0.78 bed 9.57 +0.75 ab 0.53 +0.03 ab 6.07 +0.20 ab
NP 14.57+0.49 b 1.70 + 0.23 abc 2593+0.78a 10.53 + 0.47 ab 0.67 £ 0.09 ab 6.87 +0.52 ab
ENP 14.23 +0.09 b 1.80 = 0.06 ab 20.67+0.95 b 8.90+0.4b 0.70 = 0.12 ab 433+£224b
CKW 14.73£0.68 b 1.10=0.01 d 20.57+0.65b 9.50 = 0.23 ab 0.50 +0.01 b 4.93+044b
NPW 1743072 a 1.33+0.09 cd 18.67 + 1.85 be 12.40 % 0.58 a 0.80+0.01 a 7.80+0.64 a
Qb3 - s
N P K N P K
CF 2933+032b 3.43+0.03 b 8.47 + 0.85 ab 10.23 + 0.03 ab 0.87 £0.13 ab 10.70 £ 0.35 b
CK 32.67 +0.38 ab 3.80 £ 0.06 ab 8.63+0.13 ab 10.97 = 0.64 ab 0.93 + 0.09 ab 11.90 £0.29 b
N 31.10 + 0.78 ab 3.4740.19b 9.03 £ 0.22 ab 11.30 + 0.87 ab 0.73+£027b 14.37 +0.03 ab
EN 30.63 + 0.50 ab 3.50+0.17 ab 9.07 +0.20 ab 10.67 + 0.50 ab 0.97 £ 0.09 ab 11.10£0.35 b
P 3330+£1.70a 3.80£0.21 ab 8.40 +0.21 ab 10.30 + 0.85 ab 1.07+0.13 ab 1130 £0.75 b
EP 32.80 + 1.99 ab 3.70 £ 0.15 ab 8.97 + 0.28 ab 9.37+0.58b 1.30 +0.38 ab 14.20 % 0.51 ab
NP 33.80+021a 3.90 £ 0.06 ab 9.13+0.15 ab 9.47+0.26 b 1.13+0.33 ab 1073 £5.42 b
ENP 31.00 + 0.52 ab 2.60+0.17 ¢ 5.8742.94b 11.53 + 1.26 ab 1.43+0.03 19.57+0.90 a
CKW  32.53+0.84ab 3.67+0.15 ab 9.33+0.12 ab 10.53 = 0.09 ab 0.83 +0.03 ab 15.50 = 1.25 ab
NPW 3357+1.41a 3.97+0.12a 10.07+1.22a 1270121 a 1.23 +0.09 ab 16.37 + 1.41 ab
400 A it w5 e ok 0 B) it i e ot
350} 35
E 300 g 30
%o 250 E 25
= 200 Fz 20
ﬁlw %15
Z 100 2 10

50

CF CK N

4 AENKELEBZAZFERRA). #HB). HOFIELETERARERHER
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Fig.4 Accumulation of nitrogen (A), phosphorus (B) and potassium (C) in different peanut organs after Orychophragmus violaceus
turned down under different irrigation and fertilization treatments
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ARl AL AR F A A L B BRI CK AR A S i
H10.72% ~29.18% F1 5.08% ~ 37.38%, Hh A —H
== 5 R TRt A B (NP ) R ) AT 25 0B Ak 3L (ENP) 1y 38
MR, 5 CKW Mk, NPW AbHAYAE . A0 RFE
IYRIEINT 5.27% 1 23.64%, Wit BRI T
0.97%. BAHN B4 LA, ENP Ab PR FEA &
Iy BRFR 14.51%, i EN. EP AbFHAGEA: 7
4y BRI T 8.89% ~ 14.10%, {HIC R %25 Xt
FHRASEAEARFSRE NS AME, & B HooE
FEAE M A h BEL, A0

48.57% ~ 58.57%. 46.63% ~ 67.19% Fl 15.48% ~
32.28%, AN LRI 26.89% ~ 39.12%.
24.83% ~ 43.56% M1 53.51% ~ 73.41%.
23 “HEHENTEAEFIIERE AN

& 40780, 5 CF AL, — H 2@
BT AABGRERN LR . 2%, ST,
WA 4.26% ~ 13.94% . 2.55% ~ 10.88% il
21.12% ~ 72.68%, Hid NPW 4b B H2 THCR 3%,
HAEAIT . 2% . EREEEE CF AR5 5
HAINT 8.33%. 6.48%. 72.68% Fl 40.50%,

x4 FREKELEZA=FMELHEN TIRFD S ENZ WAL WK
Table 4 Soil nutrient contents (peanut harvest period) after Orychophragmus violaceus turned down under different irrigation and
fertilization treatments

Lbp pH APLT(gke) A (g/ke)

2Wi(g/kg) HBR(mg/ke) AR (mg/ke) AR (mg/ke) A (mg/kg) PTFIKRIREE(CO,-

C, .mg/(g'h)

CF 6.60£0.16ab 2590+1.87b 144+0.05c 0.65+0.07c 3.16+0.57b 12.29 +0.04 bc22.36 £ 0.48 abc 153.81 £ 1.54 ¢
CK 645+021b 2798+1.69ab 1.48+0.02bc 0.78+0.06 bc 3.19+0.77b 13.81 £1.10ab22.88 +0.53 abc 146.83 £0.04 ¢
N 6.57+0.14ab 27.17+0.49 ab1.55+0.01 abc 0.89 £0.05b 3.16+0.67b 14.85+1.56a 20.84 + 1.84 bed 150.46 + 15.13 ¢

091+£025¢
1.26 £ 0.05 ab
141+0.13 a

EN 6.82+0.05ab 27.23 £0.66ab 1.56+0.05ab 0.85+0.02b 3.90+1.40ab 11.34+0.11c 13.01+0.53 ¢ 149.83+10.40c 1.28+0.07 ab

P 6.58+0.39ab 27.00+1.65ab 1.56+0.09ab 0.83+0.02b 4.92+0.76a 13.76+1.88ab 17.63+2.45d 148.68+11.85¢c 1.31+0.22ab

EP 6.63+£0.42ab 29.21 £2.00a 1.55+0.01 abc 0.83 +£0.06b 2.65+0.76 b 11.71 £1.04c 24.13+3.73 ab 17597+ 1494c 1.32+0.16 ab

NP 693+£0.05a 29.51+1.27a 1.55+0.02abc 0.87+0.10b 2.73+0.88b 12.11 +0.09 bc22.30 £ 0.05 abc209.98 £ 13.22ab 1.37+0.03 a

ENP 6.61 +0.29ab 29.20+044a 1.60+£0.04a 0.82+0.12b 3.48+1.57ab 14.56+0.95a 26.20+3.80a 221.21+£33.05a 1.31+0.07 ab

CKW 6.96+0.18a 28.08 £1.03 ab1.49 +0.08 abc 0.86 +0.21b 2.39+0.60b 14.55+0.37a 19.37+2.19 cd 180.05+32.11 bc 1.07£0.15 bc

NPW 6.93+0.10a 28.06+1.12ab1.53 £0.11abc 1.12+0.05a 2.16+0.10b 12.09 £ 1.34 bc22.69 +2.18 abc 216.11 £3.33 a

1.29+0.07 ab

NPW I CKW 4bFH5AH ) %) NP Al CK AbFEAH L,
T IR Er AR AR A B KT, 5 CK AL,
JEREAR PR - AR i R R R T
0.07 ~0.12 g/kg. 0.04 ~0.10 g/kg. 1.86 ~ 74.39 mg/kg.
5 AL BAR LY, JE AT 55 5% 43 b Y AR
A FRAGE S, X H AR AR AN B

r#e 4 a0, AT CFALHE, — H 2R E
T T LI R AT, DL N b (SRR 2 it IR
FINP AbHE A RO e fd:, 3RS T 54.39% Al
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