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Abstract: [ Purpose] The effects of different NPK dosages on the growth and nutrient absorption
and accumulation of Moringa oleifera were studied, and the demand of M. oleifera for NPK nutrients
was further studied, which provided the fertilization basis for cultivation of M. oleifera with the pur-
pose of picking tender stems. [ Method ] The pot experiment was carried out with the application of
nitrogen, phosphorus and potassium as the experimental factors. The high and low levels were de-
signed for each factor respectively. The pure nutrient dosage of nitrogen was 0.28 g and 0.12 g per
kilogram of soil. The pure nutrient dosage of phosphorus was 0.33 g and 0.17 g per kilogram of soil.
The pure nutrient dosage potassium was 0.33 g and 0.17 g per kilogram of soil, and no fertilizer treat-
ment was used as control. The biomass, nutrient absorption and accumulation of M. oleifera under dif-
ferent treatments were compared. [ Results ] The dry matter accumulation in leaves and stems of M.
oleifera with high nitrogen treatment was significantly higher than that of low nitrogen treatment
(P<0.05), which was 1.47 times and 1.19 times higher than that. Among them, the highest total nutri-
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ent accumulation per plant was 19.02 g, and the highest dry matter accumulation of leave per plant

was 103.53 g under the Ny 5¢P, 33K 17 treatment. [ Conclusion ] The dosage of nitrogen significantly

affected the growth of leave and tender shoots of M. oleifera, and N ,qP( 33K ;7 was the best treat-

ment under the experimental conditions.
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HEAEY) . ENEEBUR (Moringa oleifera), ¥
AR ER R AR B2 B R VE ) R i AT
FEFTER RN E P, AT R 32.8 om,
Z5H 5.74 mm,

MR AT . MIME N 35.0 cm=28.0 cmx40.0 cm

(EEREXT ), BT 25.0ke.

B . REZIHE, pH M 5.03, AHLES
oM 1.05 g/kg, HAUAFEN 40.71 mg/kg, HAL
WS EoN 5.24 mg/kg, AU 8RN 37.76 mg/kg.

HE AR . R (N 46.6%). AL (K,0
60.0%) FIiTBEARES (P,Os 18.0%).
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Tab. 1 Pure nutrient fertilization levels

in every treatment g
KbFE treatment N P,05 K,0
No.2sPo.33K0.33 0.28 0.33 0.33
No2sPo33Ko.17 0.28 0.33 0.17
No.2sP0.17Ko 33 0.28 0.17 0.33
No.2sP0.17Ko.17 0.28 0.17 0.17
No.12Po33Ko33 0.12 0.33 0.33
No.12Po.33Ko.17 0.12 0.33 0.17
No.12P0.17K o33 0.12 0.17 0.33
No.12Po.17Ko.17 0.12 0.17 0.17
NoPK, 0.00 0.00 0.00

1.3 5k

AGREEF 2016 4F 5—8 H T = #haiy el B
2% e BT VR W 5 B 9 TR 5 B 0 5 R A
(N19°29'7.44" , E109°29'21.10") # 7., 2016 4
SH 12 HEEBUKHE B THA 25.0 kg 50 1%
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MERE . Z2HEAERKIENR, 5 H 31 HGE X3
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2.1 A[EIFE BN B SR ST 0 2 AR
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20 0L: 5 NPK, /b FRAH L, Jit JE b
PRAE R E L ROBTR . ZERF OB MR R B AL
A3 5 4% 205.38%. 99.97% il 74.68%, 2%
it A A A FHOR T4 o B, IR BR T
P B AT O & T4 o SRR T A
No.2sPo.33Ko.17 40 B 1 37 A T4 o0 28 FHU o de v >
103.53 g/kk, HIKHN Ny 2P 17Ko. 17+ No2sPo.17Ko33
REFR 510 93.98 F192.94 o/fk, BUAT S, AL
AbSRI TAREA AL ZEFFIILA No 25Po 17K .17

At BB R (269.00 g/bk ), 1B 5 NoagPo33Koi7.
No2sPo17Ko 33 AL BRIE)TC 35 22 575 S0k T &
RN No.25Po.17K0.33 54 (478.98 g/HE), H
‘{jﬂ\ j"j N0.28P0.33K0.17 *ﬂ NO.28P0.17K0.17 ALI\ }E ﬁ %IJ i‘:’
461.12 F1 461.38 g/Bk, [AlFE DL AAL BRLE G AH T
B M ALBREARI T i e B 2 R

R 2 7 AT AT AT A A AN RIS R
AR EERR Y OB RAE . 2% AL FE A T 34 Lo
17.75%, VIAS = AAL 3 A S Y FE 19.40% LA
b, AL NG 58P0 33K 0 33 FT N 25Pg 33K 17 2L
BRI  Ee B K, A iR 23.21% F 22.45%,
T HT RS 7 L /NI A NoPoKo AR FEAY R 10.68%
BALBEZEFF T2 5 R 50.69%, L NoasPo 33K 17
F1 NoagPo.17Ko 17 W A0 B 5 e K, 43 51l 3k 5
56.59% F1 59.30%, NoPoKo AL FE /N Ky 45.08%;
BAFEHSE 5 He R 31.56%, HiHP Ng 2P 17K 33
Fl NoPoK b i K, 4390124 39.02% Fil 44.24%,
M AR & He 5 /s 3 Ab B No.28P033K0.175 L H
20.96%. HILAT L, NoogPo13Ko - 40 Hi A )T
PR R L R LA, T NoPoK Ab 3 I 5 A5 |
FHE SR, WA S, SAGHEE A
FITF 4 S BRACHT AN SEEFT L], (HARH T B AR
R tifioEpine
2.2 FUBEER IR KRB B 5 SR T i R
R

MIE 1a AT UL . 73 45 A BT A B ZE AT 1
T4y Ji EAE 5k 93.01 g/kk Al 236.37 g/bk,
Py e TARAAL S, i IR A AL B 1.47 %

T2 BUBRARERTYURERERSEMARE

Tab. 2 Dry matter accumulations and distribution per plant of M. oleifera in different treatments

RIS Ab B shoot ZFF stem i root A
treatment BEHE/(g EEA1/% BRE (g L B1l/% LR (g BT Lk f51l/% total
accumulation proportion accumulation proportion accumulation proportion

No.25P0.33K0.33 81.60+1.65 ¢ 23.21 174.85+18.89 ¢ 49.72 95.19+35.79 a 27.07 351.64+47.31b
No.28P0.33K0.17 103.53+2.58 a 22.45 260.93+12.86 a 56.59 96.66+22.09 a 20.96 461.12+7.01 a
No.2sP0.17Ko.33 92.94+1.36 b 19.40 240.29+3.85 ab 50.17 145.75+25.89 a 30.43 478.98+24.76 a
No.28P0.17Ko.17 93.984+2.51 b 20.37 269.00+18.42 a 59.30 98.40+8.06 a 21.33 461.38+22.93 a
No.12Po33Ko33 64.82£1.16 de 15.79 209.26£15.11 be 50.98 136.42+31.35a 33.23 410.50+31.36 ab
No.12P0.33K0.17 63.88+2.20 de 15.89 198.51+13.36 ¢ 4938 139.58+54.01 a 34.72 401.97+58.61 ab
No.12P0.17K o33 59.55+1.13 ¢ 14.72 187.13+10.56 ¢ 46.26 157.84+36.85 a 39.02 404.52+29.41 ab
No.12Po.17Ko.17 65.60+0.47 d 17.23 189.19+13.95 ¢ 49.70 125.90+4.71 a 33.07 380.69+9.90 ab
NoPoKo 25.62+1.01 f 10.68 108.09+5.08 d 45.08 106.07+6.80 a 44.24 239.78+11.41 ¢

e FSVEE R AR /NG RIS R AL AN R AL AL LR R 22 R B (P<<0.05, n=9); £ H UK Duncan’ s AR 2215

Note: Different lowercase letters in the same columns represent significant differences (P<0.05, n=9); multiple comparisons were performed using Duncan’

s new complex range method.
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WERBELEEZES, XUIIARE & T #K
SRS B RS AR RN . A Te R
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MK, SRS K25 Ak BB ZEAT-F- 1+

m =% high-N o X% low-N
m %] H control

u =515 high-P o f# low-P
= X 8 control

Yy 5 R 229.94 g/bk T T i AR Ak Y
202.88 g/bk, H-FHAREER ., BIKNT, %
T AEAL BEBACHT RS . ZEFF SRR B o135 R
WS T, e AR R, T
UL, AR A TXFEORAE RS, AR
XA B AR R R R

m =40 high-K o /K87 low-K
m X} 8 control

500 a) &K N level a 500 b) BE/KF- P level a 500 ¢) 7K K level a2
T2 400 400 400
o0
= o
B 2 300 300 300
5
ki £ 200 200 200
ga
T g 100 100 100
O Az . VAR O a2 . YA 0 2z . VAR
RS TR BT T =Y S S SN <57 R OB Mt

shoot stem  root total shoot  stem root total shoot stem  root total
B section
H: ARFEVNG TR AN 22 57 B 3 (P<0.05); T,
Note: Different lowercase letters indicate significant difference between different treatments (P<<0.05); the same as below.
1 FEBHHEARK XA TR RRAF0
Fig. 1 Effect of NPK fertilization level on the dry matter accumulation of M. oleifera
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it A A B 42 R R B SR o i Wl . A Ab
T Ja] 5 RS AR R DL Ny 2gPo33Ko 7 20 P 5% 75
(4.92 g/tk), BEET NoasPo 1Ko 33 LAIM H AL
JREALFE 5 NogPo 17K 33 Al No25Po 17K 17 AL B
W RS, H A5 A AT A 3 TG 2 2
Sty B EFELL N 08P 33K 17 AP (8.08 g/FK),
N0.28P0.17K0.33 *ﬂ N0.28P0.17KO.17 ﬂ\iﬁﬁ’\ZO %LF)?
A, No2sPo33Ko.17 Fll NoagPo.17Ko 33 A BT A T35
KBREFE o B, SR BRI F
Noos KT 4 NE A A . SNicE e m
FXES, F¥ R 255, 725 gbk; BRI E L
No.12Po.33Ko.17 AR iy, H At A b B[R] 35 T
WS M, ARE D 2R R A
FEOTRIC . AR, BRI . IR
No.2sPo.17Ko.33 A FRF i, 45 it AT Ak L ] 38 i i

IR EZER, B NoasPo 17K sz MG AR
S, 2 BT s N 0sPo 33K 17 2 FEFI
No.2sPo.17Ko.33 A& T A EUE 5 00 WIS i 24 R 0 A
T, FEIHIX 2 At AR AL B A ) T R O R A
W, ZEE LA EA Ml NoagPo 17K 33 el T
BN . 28T . MR SRR U 75 20 A
Wik 3 #E— L Hrk T A R TR AR
AE 3T AU BR 7 53 7R B 25 FRAL i 43 T HLARE
KRR . ZEFT SR E R SR
S50k 49.58% . 35.58% Fil 15.94%, HA kg
R BB HERTE G, 60.15%, 1 4 Hf s
FIAEFER No 15Po 17K 17 T NgPoKy, 73514 68.18%
F163.05%, 1 FLEARAIALBEIA Ny 15Pg 33K 33
No_28P0_17K0_33 %%%ﬁiio ﬁ%%zéﬁ@ﬂﬁ%’f&ﬁ
HR, HTAS R R A AR R BT o L
1R, St A g A ) it 2 o 5 ) A BT A
TR R TR R AR T o O SO . BRORZEFT
) R SRR R B AR R 1 LR DRI 5 BT A
EP;FH}Q ’ I/J N0.28P0.33K0.33 %H N0.28P0.17K0.33 %%/ﬁ
ﬁiﬂ%*?rh E‘Jﬁ%’\l‘ﬁ:{i 5 Hﬁ!gél—%} ’ N0,12P0.17K0,17
FI NP K ZEHEAR, 43R 22.65% F121.67%.
T BRAARAS 20 B & 7 FL LA N 2sPo 33K 33 Fl
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Tab. 3 Effects of different fertilization treatments on the accumulation per plant and distribution of NPK nutrients in M. oleifera

Az

e

N0.28P0.33 K0.33

N0.28P0.33 KO. 17

NO.28P0.17 K0.33

N0.28P0.17 K0,17

NO. 12p0.33 K0.33

i i*f)/ He i*f)/ b ijjf) Hefiog i*f)’ Mo i*f)/ b
accumulation proportion accumulation proportion accumulation proportion accumulation proportion accumulation proportion
iR N 3.7540.19 ¢ 50.61 4.92+0.55a 57.41 4.71£0.49 ab  54.77 3.91+0.16 b 57.25 2.51+0.21b  60.92
shoot P 0.86+0.16 b 58.90 0.92+0.04 b 46.94 1.40£0.36 ab  66.35 1.09+0.17 ab 60.22 0.81+0.06b  50.94
K 6.35+0.08 ¢ 42.53 8.08+0.26 a 43.70 6.96£0.16b  39.52 7.01+0.22 b 43.51 5.07+0.05d  39.58
o N  239+034a 32.25 2.6240.17 a 30.57 2.95£0.08ab  34.30 2.24+0.15 ab 32.80 1.05£0.17cd  25.49
stem P 0.38+0.05 be 26.03 0.74+0.12 b 37.76 0.48+0.06 bc  22.75 0.53+0.05 be 29.28 0.50+£0.03 bc  31.45
K 6.04+0.88 ab 40.46 7.64+0.42 a 41.32 8.22+0.03a  46.68 7.10+0.47 a 44.07 53140.35b  41.45
i N 1.2740.42 ab 17.14 1.03+0.22 be 12.02 1.83£0.30a  21.28 0.68+0.06 bed  9.96 0.56+£0.12cd  13.59
root P 0.2140.08 a 14.38 0.31+0.10 a 15.82 0.35+0.08 a 16.59 0.19+0.01 a 10.50 0.28+0.07 a 17.61
K 2.5440.94 b 17.01 2.76+0.89 ab 14.93 4.88+1.14a  27.71 2.01+0.18 b 12.48 2.43+0.57 b 18.97
it N 7.41£0.86 ab 8.57+0.50 a — 8.60+0.93 a — 6.83+0.34 b — 4.12+0.43 ¢ —
total P 1.46+0.22 b 1.96+0.19 ab — 2.11+0.42 ab — 1.81£0.11 ab — 1.59+0.09 b —
K 14.93+1.68 abc 18.49+0.26 a — 17.61+3.52 ab — 16.11+0.44 abc — 12.8140.72 be —
No.12Po3 Ko.17 No.12Po.17 Ko3 No.12Po.17 Ko.17 NoPo Ko
HOAL TR T ey PEney P Py
secionnutrients (g gk Ll (kR W% (@) HBI% (@b %
accumulation proportion accumulation proportion accumulation proportion accumulation proportion
e N 2.54+0.22 b 61.20 2.46+0.15b 58.43 2.85+0.14b  68.18 1.2840.15¢ 63.05
shoot P 0.97+0.12 b 41.10 0.85+0.06 b 48.30 0.88+0.10b  44.90 0.27+0.02 ¢ 40.30
K 4.58+0.10 de 34.18 4.14+0.17 ¢ 3234 4.64+0.34de  40.24 2.57+0.15 f 36.25
o N 1.15+0.16 cd 27.71 1.25+£0.06 bed  29.69 0.93+0.18d 2225 0.44+0.02 ¢ 21.67
stem P 1.18+0.30 a 50.00 0.62+0.09 be 3523 0.78+0.04b  39.80 0.29+0.02 ¢ 43.28
K 5.14+0.30 b 38.36 5.74+0.40 b 44.84 5.01+0.87b  43.45 2.81+0.11 ¢ 39.63
i N 0.46+0.19 cd 11.08 0.50+0.14 bcd  11.88 0.41£0.02cd  9.81 0.31+0.02 cd 15.27
root P 0.3240.11 a 13.56 0.32+0.07 a 18.18 0.29+0.04 a 14.80 0.11+0.01 a 16.42
K 227+0.89b 16.94 2.9240.69 ab 22.81 1.88+0.06 b 16.31 1.71£0.11 b 24.12
it N  4.15+0.29¢ 4.21£0.11 ¢ — 4.18+0.17 ¢ — 2.03+0.18 d —
total P 2.36+0.38 a 1.76+0.11 ab — 1.96+0.18 ab — 0.67+0.03 ¢ —
K 13.40+1.66 be 12.80+0.35 be — 11.53+0.48 ¢ — 7.09+0.17 d —

e FATEEE A A NG TR AR F AL FL AR B R 57 0 & B2 e B (P<<0.05, n=9); £ HHEERI Duncan’s Hi & Z1%.

Note: Different lowercase letters in the same lines represent significant differences (P<0.05, n=9); multiple comparisons were performed using Duncan’s

new complex range method.

No2sPo 17Ko 3308 =, 23000 17.14% F121.28%,
No.12P0.17K .17 Al No.28Po.17Ko.17 AbF AR, I3
H9.18% F19.96%, BRI, HABAN . /T
) A R AL 5 St A R RS RO, AR
AR v B R AR Ry L D) 2 i B 5 e A Y A
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2.4.1 FIKXTBOR AR TE 73 BAR 5200

E 2a B . AU AR 45 b BEBOA B A . 25

FF . AR B RE A T35 BB 0 AR
TEALEE A3 R AL B 1,67, 213, 2.52 %
1.88 17, AXFHRALERAY 3.38, 5.27. 3.90 % 3.87 1%,
MR 26 R UL . Ut A 45 Ak BB AS BT R - 15
SR W S T IREA B, (PR  R R
M AR AAN 3 HR AR Rk T34 R
SR AALFEA Y . K 2c M. T AU AL 4% b T
BRACHT A SR bR -1 R 2 = TARAE AL
B R AL B 1.54 A 1.33 4%, 1 ZEAT
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HRFE SR 1 B
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&3 %M. SXFREAHLE, TR Bl 2R
BIA R T mBRR XA . B, AR R
H, AR SR BN S, =i S AR5 Ak
P-4 A R 70000 6.06 Fl1 5.96 g/tk, &
X R Ab B G 2.99 F1 2.94 4%, BE B E 9N
1.84 1 1.91 g/bk, J&XTHEANIHAY 2.75 Fi 2.85 %,

® 5% high-N

AP 2R R =20 W 14.91 F1 14,51 g/fk, J&xtf
FRAL TR 2.10 F 2.05 5 ;5 {H i il 7K P 4% b BB
AHAE . Z5FF . ARSCERRIA . B W0 T
SHEY SO TR EES , XA
RIGALMET, Bk 0.33 ghkg + AL #HEKF
0.17 g/kg 4 2 B 1Y 22 57 R K LASE 0 3K X &L
B, PRI R
2.4.3 HACE X B BR TR 7 SRR

MR da BT DL o s il IR 45 A FHRBAS AR 35 KL
PR 1.04 bk, WERTIEAR, K
fIRER AL BRI 1.60 £, TOBHTAY . Z5FF S pk ] S5 {%

o fEA low-N = %J B control

12 a) ZIKF N level 3 b) Bk P level 24 ¢) 47K K level
ﬁﬁ é 8 j*ﬁ § ;‘ﬁ § 16
& 2 & S &y S
2= 0
I g g 1 E
X34 X 3 K38
5 & B & & 8
B~ =~ & ™
0 0 0
RS =R R RS ZEROMR bk RS =R R
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HBA section
E2 MeEKEXBRAREREBESES RN
Fig. 2 Effect of nitrogen application level on the NPK accumulation per plant of M. oleifera
m = high-P o flk# low-P  m X} control
91 a) KT N level 31 b) BT P level 181 ¢) #17KF K level a,
%5 a % £ 1
) L; &y S 59 L;
&0 2D &0
HE |a2 1 E 1
X33 b K31 K36
i 2 b aa A ] 2 2
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0 0 0
T I S S - S 77 N ks EF R Kk R =R R
shoot  stem root  strain shoot  stem root  strain shoot  stem root  strain
A section
&3 FEBKEEARRGEB TS RN
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Fig. 4 Effect of potassium application level on NPK accumulation per plant of M. oleifera



AR

FEMbf, 2. FBREIE X BOR A K K773 BRI 153

BRALFRTC i 22 5. K] 4b R . At AR 4% Ak
FEBRAHT R B MR- 1 R SR A A H 1A]
ToiE 2R, A SR BT 2R E R
15 AR TARER AL 3, (UM AL 3R Y 57% F1
86%. &l 4c M. ey Bt AT A b BB KR BB B
B2 B3 m TAUA AL B, SRR AL B
143 %, TATAY . Z5FF SRR I 55 I 4 24 ) G
BEZER, XS5SRBHEREMEL. SKMNF,
o B A A R TR AR AR A S R, AR
FI T BRACEFT W) A
3 Wig

BIERA . B AN R AEY AT
S PSR = W 1R W S R U
FIVEYPPAT AL, SRR S AN,
ARSI RN A Bk A PLIRIE
B EZRE, SRS F TR 2573 1)
W R REA AR I HERT B A S MROR I Pk
MR R AR, AR AR BEXT
PR T4 ot R e 703 1 SRR 0
AIBEHEVE T, TR Ao v PR A 0 Ak 38 it A T
PRI E T AU, X 5 77 AW 5825 AR
AR AR IR, e BRI AL 3R B
T4 T B B X SR 4 SO AL, i 5
IR AR SR AN A TR I35 A R AN
SEe—H, X EZRBAAMRA B A
SrIFEED, HHI AR TG R, HI,
R B, B RKE SRR A EAS B A RE 7R 0
RIREARASCR . 2288 S USNE S BF R BOR 4 1 ik
R, SR TR A S H L, RAb
OB, T RN BRI R BUA X AR B, 5
Ah, EXR AR SE TN [t A b g5 6 AR ) 52
M, S5 mARR R A . A5
P RS BT, TE4ERR SIS I AR, B
B PR R VE A B & o X S AR ST 4 AL,
[FIFEARIL T A B FRAE AR A K S R b 1
MIVEH . ARG R BREFRARK S,
RIEFBNEAESZ AR AR AR B AR
AFFRAAT AR ISR . BOARHARS . ZEF A
FRE S R AR R Z, THARR
R A AR AR o LU A2 i 5 e S R ]

BN 7 — B LSRR AT AR, o
TRMERYEMHTE, B, RIS

AR P2 DICRAS BB A B i Fpie . A5
R BORT IR T & S SRR 051 4 4%, A
BB 2 4%, PR 3AG, HORUEERE 345,
e R C MM 765, ded K AR b
4AFEN BORT AR & R 33%, A HoAt
ZREIERR . BN . 4R b RE TR
WE AR, 2 nIA FERTA G A B
TR T I ORI LY
10.68%~23.21%, V3K 17.75%. {HH K 3 Al
W BRAHR RS RRER S, mits T T
Yt AR 31% HUR, EES T TS
MR 50% ZEATIZEFT . A A BB BT RS R SR o
S B ORI 4.10 7, EZEFF9 1.93 4%
B IR F 2 SRR R PR 1) 3.31 £i%, JEZEFFHY
L4445, B3R5 T3 BREESARMY 2.11 1%, 2%
FFAY 0.92 4% ; X AL ENUE T BRA I B 5743 #H X 4
e SRR, BHOR R I LA
FH B E A

PR EA ik, HEA —aEmrsoR
RLARERAR, AW REEHZY, [
B BARAE B B L SRR o, R
NGRS, AFRERER: HTHAR
PR A B4R RBK, KA Y5 R
WO E S, MO e i AR AN
FIE M Aff b3l o T SRR AR, HE S HUR
B RBUECE LT LA . BRI 0 7R AR
HES R 12 034 331, WAEKRRE,
B E B AEFR R N 2ePo 33K 33 LTI ] REHE 4 5543
i 725 52 Wi AR A A No.2sPo.17K033+ No.12P0.33K0 33
1 N 15Po 17K 33 55 1 B BRHR 14 it RFLE Y
R HEAN, W ACE X BOR SR 7 R
Wl A A3 A Rt A o, R A A R T AR R
R R, B, w0 b s A TR B
MK,

4 g

MARBERCR KA, A FIEHL LE XA 24T
LA R A I A, e SCRL R R 5
RO, AR TR A AL 2
W P DU BRSO BN s H
No.2sPo33Ko 33 AEFRA . BE . B EKEE
DL RCR BCMA ey RAR B s IR AR B, X mT fE
e T HAAI AT, NoosPos3Koss ALBLEIR



154

P EEE A N e

9536 4%

O3 R R R A K IWBIRTI S, L
No2sP033Ko.17+ No2sPo.17Koss Fll NosPo.17Ko.17 2L
Rearfl, HP NoogPo 33K 7 AL B A F TR

IS

, No2sPo17Kosz Zb B A F) T e MR 4 K,

NoasPo.17Ko. 1y MBI ATFI T 2672 e T A S
LISRAR R SR F . L NoagPossKo.
AL,

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[ &5 30HK ]

PRIEE, P, YRR T A AN E BT
HERE[J]. &5 R, 2018, 39(15): 302. DOI: 10.7506/
spkx1002-6630-201815044.

XK, B3, Cr(VT)AE P B 770 A K ) 501 F 7 3]
855 4 5 [ ¥R, 2013, 35(12): 64. DOI: 10.3969/j.
issn.1001-3865.2013.12.013.

T, kA, AN, & B B IR A K R
JEETERE . PUAALTHREAIA B S]], e 9%
4R, 2018, 30(1): 255. DOI: 10.3969/j.issn.1006-267x.
2018.01.031.

BTN, Sk, XS TN, BRI B 78 i 5 06 o i B
FA[I]. B& 59m g, 2018, 31(1): 38. DOI: 10.3969/j.issn.
1008-9578.2018.01.011.

FMH, g, BT, . BUORTE NE B R e
B0 9T 3 R (3], B8 37 Sk, 2013, 25(3): 503.
DOI: 10.3969/.issn.1006-267X.2013.03.008.

BT 5, Faa 2, SEEBI, 25, Fl 7 i ST AR A K 3
e FCATT R 3 7 B4 BRI B T D). MOl BL 228 5, 2016,
29(6): 825. DOI: 10.13275/j.cnki.lykxyj.2016.06.004.
VUK, ATHF 25, SRR, &5, BORGIMRRT 2. . SR
Wil o7 J% e 1 F A2 B s RE[T]. MRl BL2E AT 5T, 2016, 29(3):
422. DOI: 10.13275/j.cnki.lykxy;j.2016.03.017.

7K. RO B It AT 8L A E SR 2 T 72 [D]. Ak at:
Hh EARE AR E )5S RR, 2010.

B, RN AT EIMI. A ER L
RBH H AL, 1998.

7, BE N, B, S AN FRFRIC H R SR AR
72 B G AR R FE Ak e [0, TR 2% 76, 2018(4):
138. DOI: 10.16035/j.issn.1001-7283.2018.04.023.

(11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

XIZE, [, XM, 4. AN R IC ERAZ 5 F BB AZ A
AK T E R IR [T]. dbHR R 2R 254, 2018, 193):
389. DOI: 10.11713/j.issn.1009-4822.2018.03.024.
FHEAR. AR K BB b %o R AR 4 K 37 43 IR 900 1 5%
M[D]. BT | PH K2, 2018.

B RAR, TS, ZEEA, % BT\ MK
SESIFENA ], PEALAR SRR 543, 2012, 27(3): 87. DOL:
10.3969/j.issn.1001-7461.2012.03.18.

TEAE, BER, Tk, 25 BB L R e RO
B IR B LR, KRR, 2009, 17(6): 88.
DOI: 10.13597/j.cnki.maize.science.2009.06.026.

B ER, 20k, Z=an, 5. SV AC L i AR T B R A
J R R MR T 5243 B 52 (7). ZR b pRoll K 2 2
%, 2016, 44(11): 62. DOI: 10.13759/j.cnki.dIxb.2016.11.
013.

W%, FEER, ME S, 55 AR EN EAMAT
MRA K JCE FRR G R [7]. A R 22, 2010,
26(9): 115.

g Gk, 228, XHEE, 2. AR A AR K TR,
SER s ] PEALRR A% B 223, 2015, 30(2): 116. DOL:
10.3969/j.issn.1001-7461.2015.02.20.

2y IR, W4, % N, Py K. Calt & EE 774t
BRI R2 M 1], A B AR Al R, 2015, 31(16):
55.

Tk, kA, TRE, S SR AE L5 X =g Ak
K g Rz m]. E2 54, 2007, 34(2): 474. DOL:
10.16420/j.issn.0513-353x.2007.02.040.

EP RIRBIORIN G BANET]. St TP EEZ A, 2007,
13(7): 470. DOI: 10.3969/j.issn.1004-2814.2007.07.063.
T I8, RGUE, AR E I, S5 AN i AT 7 S0 B 7
AR R U EE M RCR I EZ )], BRI R, 2018(12):
418.

BRiEAe, gk, ok B, — PR 24T e & Pl —— 3k
KT T A AR, 2008(5): 17. DOIL: 10.16768/j.
issn.1004-874x.2008.05.001.

PR, XK G, WEH, T BB bR R IR K
BB KRR AT SR BT, BB, 2017, 37(8):
88. DOI: 10.12008/j.issn.1009-2196.2017.08.018.

WAL ATAKRAY


https://doi.org/10.7506/spkx1002-6630-201815044
https://doi.org/10.7506/spkx1002-6630-201815044
https://doi.org/10.3969/j.issn.1001-3865.2013.12.013
https://doi.org/10.3969/j.issn.1001-3865.2013.12.013
https://doi.org/10.3969/j.issn.1006-267x.2018.01.031
https://doi.org/10.3969/j.issn.1006-267x.2018.01.031
https://doi.org/10.3969/j.issn.1008-9578.2018.01.011
https://doi.org/10.3969/j.issn.1008-9578.2018.01.011
https://doi.org/10.3969/j.issn.1006-267X.2013.03.008
https://doi.org/10.13275/j.cnki.lykxyj.2016.06.004
https://doi.org/10.13275/j.cnki.lykxyj.2016.03.017
https://doi.org/10.16035/j.issn.1001-7283.2018.04.023
https://doi.org/10.11713/j.issn.1009-4822.2018.03.024
https://doi.org/10.3969/j.issn.1001-7461.2012.03.18
https://doi.org/10.13597/j.cnki.maize.science.2009.06.026
https://doi.org/10.13759/j.cnki.dlxb.2016.11.013
https://doi.org/10.13759/j.cnki.dlxb.2016.11.013
https://doi.org/10.3969/j.issn.1001-7461.2015.02.20
https://doi.org/10.16420/j.issn.0513-353x.2007.02.040
https://doi.org/10.3969/j.issn.1004-2814.2007.07.063
https://doi.org/10.16768/j.issn.1004-874x.2008.05.001
https://doi.org/10.16768/j.issn.1004-874x.2008.05.001
https://doi.org/10.12008/j.issn.1009-2196.2017.08.018
https://doi.org/10.7506/spkx1002-6630-201815044
https://doi.org/10.7506/spkx1002-6630-201815044
https://doi.org/10.3969/j.issn.1001-3865.2013.12.013
https://doi.org/10.3969/j.issn.1001-3865.2013.12.013
https://doi.org/10.3969/j.issn.1006-267x.2018.01.031
https://doi.org/10.3969/j.issn.1006-267x.2018.01.031
https://doi.org/10.3969/j.issn.1008-9578.2018.01.011
https://doi.org/10.3969/j.issn.1008-9578.2018.01.011
https://doi.org/10.3969/j.issn.1006-267X.2013.03.008
https://doi.org/10.13275/j.cnki.lykxyj.2016.06.004
https://doi.org/10.13275/j.cnki.lykxyj.2016.03.017
https://doi.org/10.16035/j.issn.1001-7283.2018.04.023
https://doi.org/10.7506/spkx1002-6630-201815044
https://doi.org/10.7506/spkx1002-6630-201815044
https://doi.org/10.3969/j.issn.1001-3865.2013.12.013
https://doi.org/10.3969/j.issn.1001-3865.2013.12.013
https://doi.org/10.3969/j.issn.1006-267x.2018.01.031
https://doi.org/10.3969/j.issn.1006-267x.2018.01.031
https://doi.org/10.3969/j.issn.1008-9578.2018.01.011
https://doi.org/10.3969/j.issn.1008-9578.2018.01.011
https://doi.org/10.3969/j.issn.1006-267X.2013.03.008
https://doi.org/10.13275/j.cnki.lykxyj.2016.06.004
https://doi.org/10.13275/j.cnki.lykxyj.2016.03.017
https://doi.org/10.16035/j.issn.1001-7283.2018.04.023
https://doi.org/10.11713/j.issn.1009-4822.2018.03.024
https://doi.org/10.3969/j.issn.1001-7461.2012.03.18
https://doi.org/10.13597/j.cnki.maize.science.2009.06.026
https://doi.org/10.13759/j.cnki.dlxb.2016.11.013
https://doi.org/10.13759/j.cnki.dlxb.2016.11.013
https://doi.org/10.3969/j.issn.1001-7461.2015.02.20
https://doi.org/10.16420/j.issn.0513-353x.2007.02.040
https://doi.org/10.3969/j.issn.1004-2814.2007.07.063
https://doi.org/10.16768/j.issn.1004-874x.2008.05.001
https://doi.org/10.16768/j.issn.1004-874x.2008.05.001
https://doi.org/10.12008/j.issn.1009-2196.2017.08.018
https://doi.org/10.11713/j.issn.1009-4822.2018.03.024
https://doi.org/10.3969/j.issn.1001-7461.2012.03.18
https://doi.org/10.13597/j.cnki.maize.science.2009.06.026
https://doi.org/10.13759/j.cnki.dlxb.2016.11.013
https://doi.org/10.13759/j.cnki.dlxb.2016.11.013
https://doi.org/10.3969/j.issn.1001-7461.2015.02.20
https://doi.org/10.16420/j.issn.0513-353x.2007.02.040
https://doi.org/10.3969/j.issn.1004-2814.2007.07.063
https://doi.org/10.16768/j.issn.1004-874x.2008.05.001
https://doi.org/10.16768/j.issn.1004-874x.2008.05.001
https://doi.org/10.12008/j.issn.1009-2196.2017.08.018

