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Effect of nitrogen and phosphorus on growth characteristics and
yield of castor in medium saline soil
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Abstract: The field experiment with “Zibi 8” was conducted to investigate the effect of nitrogen and phosphorus ap-
plication on growth characteristics, dry matter accumulation, yield and yield component of castor in medium saline soil .
The results showed that nitrogen and phosphorus had no significant effect on the number of main stem leaf, but had sig-
nificant effect on plant height and dry weight (from budding stage) and dry weight of leaf, stem and inflorescence (from
seeding stage) . There was significant effect of nitrogen on the spike number per plant, but there was no significant effect
of nitrogen and phosphorus on it. There existed significant effect of nitrogen and phosphorus on grain number per spike,
100-grain weight and yield of castor. A positive correlation was detected between dry weight of shoot and yield during
flowering, post-flowering and filling and ripening stage. Increased dry weight accumulation after anthesis was beneficial to
enhancing grain yield. The yield of treatment with 225 kg*hm =2 N and 90 kg*hm~2 P,0s was the highest, reaching up
to 3 568.4 kg-hm™?2
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Table 1  Plant height of castor under different nitrogen and phosphorus treatments

A FRiE Plant height/cm

Treatments 05-09 05-29 06 - 22 07-12 08 - 12 09-12
A1BI 10.40 be 19.96 ¢ 65.28 e 119.56 e 160.83 d 171.10 d
A1B2 10.24 be 23.91 a 88.97 a 137.68 cd 174.78 ¢ 175.18 ¢
A1B3 11.07 be 23.13 ab 77.13 d 135.78 cd 174.17 ¢ 175.42 ¢
A2B1 10.31 be 22.24 ab 87.16 b 154.72 b 169.69 ¢ 176.22 ¢
A2B2 11.54 a 23.68 a 92.84 a 163.58 a 182.83 ab 185.03 b
A2B3 9.71 ¢ 23.04 ab 84.23 ¢ 153.83 ab 170.50 ¢ 175.62 ¢
A3B1 10.28 be 21.76 b 84.87 be 133.41d 175.56 be 186.60 b
A3B2 9.64 ¢ 24.04 a 85.72 be 144.76 b 189.56 a 192.00 a
A3B3 10.26 be 21.79 b 85.49 be 139.46 ¢ 177.33 be 190.70 a

T P E BB G PR RVNG FRERTE 0.05 #E%KF ERRREE . TR,
Note: Data in the same column followed by different letters are significantly different at the 0.05 probability level. The same as below.
®2 ARREMBELEZGTERSHBHEZEME
Table 2 Number of main stem leaf under nitrogen and phosphorus treatments

L3 FZEFH ML Number of main stem true leaf/pes

Treatments 05-09 05-29 06-22 07-12 08 - 12 09-12
Al1B1 2.2 5.0 10.4 17.0 18.0 18.2
A1B2 2.2 5.0 10.8 17.0 18.6 19.2
Al1B3 2.2 5.0 10.6 17.3 18.6 19.3
A2BI 2.2 5.2 10.6 17.2 19.8 20.1
A2B2 2.2 4.9 11.4 18.3 18.6 18.8
A2B3 2.1 5.1 10.7 17.4 18.8 19.2
A3Bl1 2.2 5.0 11.5 18.0 18.4 19.6
A3B2 2.2 5.2 10.8 17.8 18.9 19.2
A3B3 2.2 5.2 11.3 17.6 19.1 19.3

2.2 AR EENERTYRAENZIE

22.1 T & ESTERM, EE AL X
05 - 09( &4l i 1) it FE Ay 52wl A ik 3, fHM 05 - 29
CHT ) FFUR P 5 B ELAE 9 2 e 4 0K 31 4 2 lp il 2
K, 23 7,225 kg hm ™ 2 A 7K R BT

w

FIg K, HR O 375 kg hm ™~ 27K 8 AN it 8L 7K F 5 90
kg hm ™2 it % 5 7K S R (9 o T A K, RO 150
kg hm ™ 7KCFBURIEREK T o BT A 2L FEH, 06 - 22
TFUG Y LA & iE 225 kg hm =2 B 90 kg hm =21
AEFE(A2B2) BT f s

x3 AEAEMBERLEEZG TERERNBNHTE

Table 3 Dry leaf weight under nitrogen and phosphorus treatments

T Dry leaf weight/(kg-hm™?2)

OS]

Treatments 05 - 09 05-29 06-22 07-12 08 - 12 09 - 12
AIBI 9.74 a 72.79 e 292.57 f 833.10 ¢ 1108.87 e 1198.08 f
AIB2 8.56 a 91.51 hed 381.35 cde 1048.65 b 1311.79 cd 1557.22 d
A1B3 9.30 a 85.68 bed 413.28 be 1128.78 a 1484.86 ab 1783.22 b
A2B1 9.12a 84.06 cd 372.48 de 1003.51 b 1389.04 be 1664.43 cd
A2B2 9.78 a 82.80 cde 451.68 a 1149.43 a 1578.84 a 1998.73 a
A2B3 9.50 a 94.03 abc 433.71 ab 1023.49 b 1425.48 he 1728.02 be
A3B1 8.78 a 81.76 de 391.79 cd 867.74 ¢ 1176.05 e 1361.54 ¢
A3B2 8.36 a 103.18 a 356.15 de 975.02 b 1228.25 de 1489.35 ¢
A3B3 8.94 a 95.58 ab 347.91 e 977.87 b 1314.46 cd 1684.45 cd
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SRR TEREST 375 kgrhm ™2, 1E 05 - 29,06
~ 22 F107 - 12,150 kg hm = it i it i E 38 n 725+
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Table 4 Dry stem weight under different nitrogen and phosphorus treatments

A3 2515 Dry stem weight/(kg*hm~2)

Treatments 05-09 05-29 06-22 07-12 08 - 12 09 - 12
A1BI 4.42 a 62.32 331.03 h 1864.98 e 1971.18 e 2004.30 e
AIB2 3.82a 66.20 def 561.82 b 2110.46 d 2386.80 ¢ 2413.22 d
AIB3 4.04a 64.80 ef 530.11 ¢ 2152.94 d 2181.60 d 2701.73 ¢
A2B1 3.90a 66.78 cde 429.78 ¢ 2374.09 ¢ 2635.20 b 3035.56 b
A2B2 3.60 a 68.87 hede 635.67 a 2536.78 a 3192.12 a 3266.46 a
A2B3 4.46 a 78.44 a 476.40 e 2461.39 b 2629.40 b 2719.01 c
A3B1 3.84a 70.38 bed 504.33 d 1807.60 e 2293.20 c 2491.99 d
A3B2 3.78a 70.99 he 489.36 de 2378.63 ¢ 2703.60 b 2793.10 c
A3B3 3.68a 71.75 b 45433 f 2311.78 ¢ 2722.28 b 2984.54 b

2.2.3 T E PRI, FACFEERE K&
FEAEXS AR T 5 B 5 ik 21t 2 s 2 KT
ME S W LLEW, E£R -8 &04T, 225
kg hm ™ it K- 6T T 5 de i, 375 kg hm ™2
WZ A A EAR . TEMEZAR 0 Fl1 375 kg hm 255
T A6 T B 1 B I RS, e A 225
kg hm 2554 R, 287 T EH L 90 kg hm ™ il i 7K F-
AL T H R, 150 kg hm ™ 2K 2, A it i 1) B
Ko EFTA LR, DU AU 225 kg hm ™2 it &
90 kg*hm 2HYALF (A2B2) AL F T At i o

2.2.4 EMWEHTE FESTRW, BICHEE
JETE 47 1 3 R0 1 491 (05 — 09 1 05 — 29) Xof e bk b |
T E AR 25 TN B3, DS 25 I A s e ik 2
ol KO-, t# 6 I, E 06 — 22,07 - 12,08
— 12 1 09 — 12, i & 0 F1 90 kg hm =254 F , i
Pt 58 FE B i S A 1 38 S B4 n ) BEAIG, DA
225 kg+ hm ™ it K - 1) 40 H e = 5 BB & 150 kg
hm 27K F,06 - 22,07 - 12 1 08 — 12 H#b | #BT 5
Wit o R I e IS BEAIG, LA 225 kg hm ™ it
IR B A R 5, T 09 — 12 Hiy b 3BT B i i 20 = 448
TN WEAG . TEME R 0 A 225 kg-hm ~25%F F 48
TRt 08 ot 8 %) 18 0 S S 0 S AR, L) 90 kg
hm ™~ Jt B K P T e il AU 375 kg hm T2 AR A
T,06 — 22 by b 55T EE b it A% o 1S 0 B A, 07 -

12,08 — 12 1 09 — 12 Hli b F8 T b it 2 34 n i 484
Jine B ALFEH 09 — 12 LAt &M 225 kg hm ™2,
Tt iR 90 kg - hm ™2 (1 Kb 3 (A2B2) #H Ak b33 T
Hifie i, 15 9 013.62 kg hm ™2, AR AF T 44T 17 4
g8
#5 FRGEMBELMESETERESFTFE
Table 5 Dry inflorescence weight under different

nitrogen and phosphorus treatments

Lb T AEFTE Dry inflorescence weight/(kg*hm™2)
Treatments 07-12 08-12 09-12
AlBI 696.49 e 950.47 h 1428.95 f
ALB2 840.74 d 1128.42 g 1512.79 f
ALB3 979.34 cd 1163.38 g 1572.12 f
A2BI 1320.62 b 2299.79 b 3152.59 b
A2B2 1541.66 a 2791.12 a 3701.63 a
A2B3 1126.37 ¢ 2006.42 ¢ 2775.60
A3BI 624.60 e 1676.41 { 2149.99 e
A3B2 672.84 1798.16 e 2205.11 e
A3B3 986.54 cd 1912.46 d 2515.61 d
225 wEiIFTHELEHETEHXE MK

ATLAE ), I B 8 5 7E W 2% i) (08 - 12—09 -
12) P REA M 358 T4 SRR 3R a5 bR o 22 ) 52
WEWIEA K C R, MR REN 0.76, FKWIHER K,
AWM TY R EA T, &2
&l 3 2B, JTAE I (07 - 12—08 — 12) FIITAE )5 (07 -
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Table 6  Biomass of shoot under different nitrogen and phosphorus treatments

by Rk | FB T Dry plant weight/(kg*hm™2)

Treatments 05-09 05-29 06-22 07-12 08— 12 09-12
ALBL 14.16 a 135.11 d 623.60 f 3394.57 e 4030.52 g 4631.33 g
ALB2 12.38 a 157.72 be 943.16 b 3999.86 d 4827.01 f 5483.24 f
ALB3 13.34 2 150.48 ¢ 943.39 by 4325.87 ¢ 4829.83 f 6057.07 e
A2B1 13.02 a 150.84 ¢ 802.26 e 4698.23 b 6180.03 b 7852.58 b
A2B2 13.38 a 151.67 ¢ 1087.35 a 5227.87 a 7598.08 a 9013.62 a
A2B3 13.96 a 172.48 a 910.10 be 4611.25 b 5989.31 ¢ 7222.63 ¢
A3B1 12.62 a 152.14 ¢ 896.12 ¢ 3134.34 ¢ 5235.66 e 6003.52 e
A3B2 12.14 a 174.17 a 845.51 d 3936.49 d 5906.41 d 6487.56 d
A3B3 12.62 a 167.33 ab 802.25 e 4308.59 ¢ 5949.21 ¢ 7616.60 ¢
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Fig.1 Relationship between yield and dry matter accumulation
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375 kg hm ™ 250, BRR ™ o B W5 £ P38 g3
I ERE A 225 ke hm =255 F , 77 0 it A o
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Table 7 Yield and yield components under different

nitrogen and phosphorus treatments

FEE A EA AL Yield and yield components

R g mEESR ERE P
Treatments  gike Grain number  100-grain Yield
number per spike weight/g  /(kg-hm~?)
ALBI 4.3h 66. 8de 25.01f 1305.2¢
AIB2 4.5h 60.4de 27.91e 1362. 1e
ALB3 5.0ab 56.1e 28.25¢ 1477.9¢
A2BI 5.7a 104.0a 27.68¢ 2976. 1b
A2B2 5.7a 101.6a 34.46a 3568.4a
A2B3 5.3a 89.7b 29.35d 2560.8¢
A3B1 5.6a 79.0¢ 25.03f 1999.4d
A3B2 5.8a 59.3de 32.73b 2031.0d
A3B3 5.8a 84.8he 30.75¢ 2854 .8he

3 /S EHE

NI e 2 AR AE BRI 2 KR 7 R i
TSR AR IR 1 e AL HENE Y BE Al L, 57 014
it 325 R AT AR i B RRAB PR AE BAAE T AR PR 45
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LIRS 90 8 R W (PN P VA D S
TR BRI B IR0 A RUE AT B
HEZ 5, WAL A3 A A5 o b B 73S LAY it
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R IEASR, E I — PR S S ki 6. 4n A e
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AT VAT B 8 5 1B Bl , BIFSE T ¥
VDA S R R M e S0 it A A AR B
BRAEARRIE T SR AN B . 45 2R3k,
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TE AR AR/, DT 01T 0 14957 W 3 5 A
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AR PO i R - RhE A PN TR ST
-, X AL T E AR 1K I A R K s RE RS
AR BRI R 15 ) 2K U RIS X
VEXS BRI | R HE MDA L™ S 1Y) 52 1A 3 =
s R E K 1R TS T R B RS TR
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