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Effect of Cropspring foliar fertilizer on growth and quality of rice under
different nitrogen supplies
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Abstract; The effects of Cropspring, a foliar fertilizer containing 5-aminolevulinic acid ( ALA) on plant growth,
yield and mineral nutrition levels in rice ( Oryza sativa L. cv. Mudanxiang 2) grown under different nitrogen supplies were
studied in northeast China. The results showed that the application of nitrogen fertilizer and Cropspring foliar fertilizer signif-
icantly promoted plant growth and rice yield. Rice yield was highest in the treatment of applying nitrogen fertilizer (75
kg/hm®) and Cropspring, and the contents of protein, soluble sugars and amylose were significantly higher than those in
other treatments. Additionally, the application of nitrogen fertilizer and Cropspring foliar fertilizer significantly improved
grain mineral nutrition levels, including nitrogen, phosphate, potassium, calcium, magnesium, iron, manganese, zinc and
copper. Therefore, the application of nitrogen fertilizer in a suitable dosage, combined with Cropspring foliar fertilizer,
could improve rice yield and rice nutrition value in the black soil of northeast China. It is considered that Cropspring foliar
fertilizer can partially substitute the function of urea, and can be used as a new alternative in agriculture fertilizer discount

practice.
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37.9%F1 29.0% (P<0.05),{H /2, 538 jfi 4 & (10
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Table 1 Effect of Cropspring foliar fertilizer on biological traits of rice plants grown under different nitrogen supplies

Ak 2 PR (em) WETTE (g) 2R (g) AT B (g) fikk T E (g)
0 N(XJJi) 94.47x1.28e 4.56£0.11d 29.31+1.10c 35.51+1.85d 71.23+4.67d
0 N+ARHKF 102.88=1.70d 7.45£0.83ab 37.08+3.54hc 41.67£5.85¢ 86.20+5.04c
172N 115.96+3.92¢ 5.15£0.27cd 33.60+2.78bc 42.08£2.22¢ 80.83+1.62c
172 N+ R#H 121.96+1.85¢ 8.31+0.53a 49.56+5.62a 64.346.43a 122.20£6.45a
1IN 125.16+0.84b 5.85+0.64bcd 44.83+5.75ab 58.78+9.01b 109.45+10.29b
| N+RB%E 130.33+0.94a 6.66:£0.70abc 44.115.01ab 52.04+3.80bc 102.81+6.74hc

AEBEON 172 N AL N R BAGEEEAC 5 667 m* 38t 5 kg FREMEF 667 m* 1Bt 10 kg IRE ., [F—F AR FREFERTLE 0.05 /K 1225+
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10. 0% ( P<0.05) . 3 Jifi 0 N8 XoF 7K A -0 it i A7
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IFEHE RN St 5 ke PRZE AR, Jiti FH 3 2 11
PRZTFFANBEHE R 7K A 77 2, M AEAS 8 it ZE S 0
M - T JIE A B PR KRR i AR 9. 4%, TEE B
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Table 2 Effect of Cropspring foliar fertilizer on yield components of rice grown under different nitrogen supplies

w e WP TR () B (g
0 N(XHg) 13.604.67¢ 58.45+6.78¢ 23.00+0.12¢ 38.15+2.36¢ 466.112.04c
0 N+REH 15.38+7.32d 62.21x5.45¢ 23.07+0.07hc 40.81+2.45¢ 509.88+24.26h
172N 20.00+6.10c 77.56+7.96b 23.42+0.24abc 44.32+3.56¢ 480.45+3.92bc
172 N+ K& 21.65+8.42bc 89.32+8.98a 23.95+0.23a 58.65+4.58a 559.06+11.38a
IN 25.32+9.52b 81.34+8.19abc 23.50+0.07abc 50.24+3.55h 473.14%4.00bc
I N+ R 26.97+11.06a 88.45+7.59ab 23.61+0.20ab 52.67+4.97hc 475.36+7.09bc

AW 1, Rl R R R TE 0.05 KF B2 R,

23 RABEEHEBLENAREEZKETKKS
pazp-Al|

AN[FIAL SR S TR AR 3 T 245 SR 2 B R OK 3
BTE EHR CEE LR & R EWRESE L
TR R I A W3 25 5 DR KRR R SR
TV RS B DA BB TR O o ) BN R R
AL (3R 3) o P KRR Rz 21 A R KPR
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Qb B I R 1 FOR W S R i RN 5%, 35 %)
W 5 K (P<0.01) , S5 46, KOK BLARTEN & | A
2R R KRR, 0 37 B R B A i AR A g (P>
Foo ) , BPIEIRAFTEBAERN (F>F, ) , LA S kg JR
R+RBREM I8, lAB RN B & 1 17% (P<
0.05) , FRIAZE AT FALBHE B 0] DIAS R FE B
MR FOK T,

24 RAEEHEERLENAREEZKETRKKT
BREFRTESENEIE

241 XE . FPEALZTSE HESWERE
B, 3 it PR 2 X K R OK R R A R E R (>
Foos) AR WIFAER B Z KRR A & &,
MBS kg IREM KRR A & tfm (£ 4),
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50. 7% (P<0.05), B 10 kg A & & & LA
BARXT IR & 35. 2% , (H R bRifE 2 K, R KK
BB EIKF, FBH, EARERAEZAKFET, WG AR

£33 AEEMELLE TR REKFE TRERRIERZM

PR R A FHLORORE 2805 B L R Wt AR B R Ak B
{EAL PR o 22 K, 22 53 R A B 5K

Table 3 Effect of Cropspring foliar fertilizer on quality indices of rice grown under different nitrogen supplies

i AR (%) KA (mm) EAFSE(%) RS R(%)  HEERSE(%)
0 N(XHig) 74.14+6.09b 5.35+0.52¢ 6.83+0.99bc 0.78+0.01c 20.31+1.46b
0 N+ AR 72.71£5.73b 5.63=0.41abc 6.91x1.34abc 0.8120.01hc 20.46+2.15b
172N 77.28+6.67ab 5.4120.56bc 6.56+0.31c 0.82+0.02bc 20.02+2.23b
172 N+ R 79.28+6.17b 5.45+0.55bc 8.1420.48a 0.88+0.00a 22.65+3.19a
I'N 79.2124.25ab 5.85+0.29ab 7.9420.98ab 0.8120.01hc 20.54+1.49b
1 N+RBA 83.71+2.42a 6.02+0.41a 7.02+0.74abc 0.83+0.01b 21.25+1.58ab

AP 1, =R R R R R 0.05 K 2R A,

SRR, 38t bR 2 A it R B 2 %o 7K R K
AIBES E S A BE (F>F, ), 7 H 2 i 208
Z Wierais, Hd 85 S ke IREMBE S &1
AN3E B T B 22.4%, J8 i 10 kg 5 U
48.7% ¥R EIM K, TEARR A Z KT,
it RFRAAL R B 5 LU AN W R R R AL HL e, 2
SIRFI B KT, 3 A ZAKTET, RBEHME
P Z KO- 5 RN AR R H R

ST W S T =N S R = S
Foon) , T AR BR A Ak B A AL, {H P 3 22 1]
FEAER HAESUY . 8 5 kg 5 10 kg JREJ5 Kk
B AR W R T OB AR X R B3 4 R
24. 7% 26.2% , & EEABEES, MR
JE 36 it 5 R B B A 3847 AE BARRON , 7 A 38 it 2
JE s 8 A, R AL R OK A8 & e AR
W5t Ab B ES 10. 3% (11. 4% , i 3E 0 10 kg bR Z
RBR A A B B B A AN Wi Ak B 1Y 78. 4%,
VEHITE R R A BB, W R B A , AT DL & KOk 4
T HE AR, BRUERRE, 2 FHR
KB R, X2 T BORRR B AL B AT 3400 1)

ARG MELF B 5~ 10 kg bR XF KK A4S
B HECA W S e TG it R R R A P T ) A
EHKRRL S AR (F>F, ) o W AR B 0
JE Y 3 i 2 27K Ab R OK 45 2 i S I (E L
AN ALk B 5 134, 5% , Ui B R B A i AR A BE
ALK B S B (K 4) .

PR 2R A BT KOREE & e 10 35 5%

HrP B iR R BN B3 (F>F, ) , R AT
BN 2 (F>F, ), T H W& Z B A BAERL
N, 5 kg 5 10 kg JRFZAFR IR 0322 5, MW
Fim T ABAEXT B HE AT, 5% 8. 1%, WA H
YRS, ANIE il PR F I, ARF A A R FOR B % it 3
hn5. 5% , WiTEfEH 5 kg F1 10 kg JREW, B S50
SBETN 7. 8% F1 24. 4% , VA IB K B 5 KRB AL B
FEAELE TN

Jite FH IR 28 AR B A I A ROK B 5 et g
R, b it PR 2 S G I ROK g i iR
PR AL P 2508 DA B P R PR ER A ROK A
B A B RS B 12, 6%, it T A B R R
ASTBAEXT IR 20, 3% , 3% 26 22 S5 38 BB B K
F(P<0.01) , ASjite skt 4 2 U, R B 7 A B
TR 1 TC 3500, et AU, R AR AL HL
ERRALIORI S i,
242 wmEAFESE KOKPE ILMEITER B
FVER 7 it o v, FLUR R BE SR 5 2 4 A, J5 N
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Table 4 Effect of Cropspring foliar fertilizer on the content of mineral nutrient elements in the rice grain grown under different nitrogen sup-

plies

fbam Ao WA it e 5 Bt A b

(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
0 N(XTH8) 17.36+1.88b 7.47£0.13f 8.54x0.09¢ 0.041£0.003be 3.6120.12¢ 2.16+0.04b
0 N+ AR 16.39 +2.98b 8.2420.11e 9.51+0.27d 0.049 +0.005abc 3.8120.12¢ 2.27+0.07b
1/2 N 22.18 +1.36ab 9.25+0.06d 10.84 +0.09¢ 0.037 £0.004c 3.86+0.09bc 2.73+0.02a
172 N+ KK F 28.68 +5.95a 9.97+0.20c 11.96 +0.18b 0.056+0.001a 4.16+0.04ab 2.27+0.00b
IN 21.24+0.89ab 10.71x0.24b 12.62 +0.34a 0.039+0.005¢ 3.5620.15¢ 2.68+0.03a
1 N+ RBAE 24.36+4.09ab 12.62£0.36a 9.90 +0.04d 0.052 +0.003ab 4.43+0.09a 2.67+0.03a

AU 1 [ —F AR R 5 EER AR TE 0.05 KT 225 3

KL & 2 B AR AP AR LI
S (F>F, o) BRI A BAERN . MR ZFE K
FLE A A S AE AR BRI 2 5
T 4t 2 A L ) 5 o L AN B R X B R S 25, 6%
(P<0.01), FCIRAZRAKFAT , RERAER AL B KK
B o PR AR RS W Y

KKFEERAZEAZ K (F<F, ), 2
ZRIARFRAAL TR, i EL W R 2R )7 A B 3
MV HAERL (F>F, ) , AR P A A2 A 3
Fl KSR, R B AR Ak B B 5 R 0 R 40 0 R
69. 4% 41. 7% 28. 6% , 1A & 2 KT A%, R
B PR TR B B FRACE RV RS8R (£ 5) o

FOK IR 228 37K B 32 B A R K2 i (F>
Fo o), WZRNREE AL TR 500 | P 2R AE 7R 25 T

VERIRL (F>F, 45) o SR, 22 i RN KK 7K
WA BN, R 4 it R A 3 Ok
il SR I, HLI R K 46. 0%, M HAERN FF&,
LB AT, AR B A RN, R A R
FIfe i it B, R R A A B R B A S 3G
53.3%H 63. 6% , ik B & F K- (P<0.01) , B
HEREANRBIE R FM T, KRBT DR K
KA Z K- Tt

ﬁ*ﬁﬁﬂé\%glﬁﬁ7quﬁi(F>Fo 05) NERSES
BTG, T ELWT R 2 R ARSI, 4 i
Jite LA B 0 0 3 R TP R AR (P<
0.05) , {H = H it S0 A it 2 B Ve A d 3 2= 57, il
FER AT, FOK Il 27K BH 4 5

R5 AEEHERLEXNTEERKF TERKNKBARMETES BN

Table 5 Effect of Cropspring foliar fertilizer on the content of micro elements in the rice grain grown under different nitrogen supplies

il B E (ng/g) AR (pe/e) i (pg/g) & (pey/e) M (pey/g)
0 N(XH#) 47.03£1.17b 35.17+1.82¢ 4.47+0.19¢ 0.50+0.06¢d 0.23+0.03b
0 N+ KRB #H 42.87+2.20b 42.27 £0.50b 7.57+0.09a 0.77+0.07ab 0.20+0.06b
172 N 27.97+0.23¢ 35.67 +0.50¢ 5.03£0.32bc 0.37+0.07d 0.130.03b
1/2 N+ R 41.10£4.45b 43.70£0.90b 7.1320.15a 0.60+0.06bc 0.3020.06ab
IN 46.93+2.66b 44.3+0.90b 5.60+0.25b 0.97+0.12a 0.33+0.09a
1 N+RBA 62.67+0.03a 53.40 +0.47a 7.20+0.15a 0.87+0.03a 0.47+0.09a

AW 1, Rl AR R R TE 0.05 KF B2 R,

3 17 8

S5-2FECBENIR (ALA ) FEAR M A 7= S22k 1 B
FIWFE C 4 KR " fE/K A I, Hotta 55
B AR ALA WY DU B R v e T LI
075 AR KA I 0 AU P 1 02 35 1R SRR
B3 (S R E R VRS S 75 S o 2N

M ARG T MBS S PR ALA BT DA e A
e JE = B I FESF
FEII I T ALA ¥, 7T DA S 2 48 v e g -
SRR OCEHR TY R AN, U
ALA 7E/K A 7= 1A % d 2 A=, R A
PELT AR L 18 ( Rhodopseudomonas palustris ) K ¥
(&H ALA) 23K RS, v L 3 32 o A bk it R
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