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Effects of phosphate fertilizer rate on dry matter accumulation and
nutrient absorption of Isatis indigotica Fort.

WEN Chun-xiu*, LIU Ling-di*, WANG Li-ying”,LI Ruo-nan®,
TIAN Wei*,CHEN Li-li",ZHANG Yan-cai"

(a Institute o f Cash Crops.b Institute of Agricultural Resources and Environment ,

Hebei Academy of Agricultural and Forestry Sciences,Shijiazhuang, Hebei 050051 ,China)

Abstract: [Objective] The paper studied the effects of phosphate fertilizer on dry matter accumulation
and nutrient absorption of Isatis indigotica Fort..[Method] Effects of different P fertilization levels (0,
90,180,360,and 540 kg/hm®) on accumulation of dry matter and uptake and accumulation of nitrogen,
phosphorus,and potassium of Isatis indigotica were studied through a field experiment from May to No-
vember,2011. [Result) In 60 to 180 d of Isatis indigotica growth period, total dry matter accumulation
gradually increased with an “S” shape as the advance of growing stage under different phosphorus levels.
Total dry matter accumulation, daily dry matter increcement, and root dry matter allocation rate of Isatis

indigotica increased as the increase of phosphate amount within 0—180 kg/hm?®, while they started to de-
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cline when the amount was >180 kg/hm*. N, P and K absorption accumulations changed similarly as dry

matter accumulation with the “S” shape. In the whole growth stage,plant,leaf and root of Isatisindigotica

had the highest uptake and accumulation of nitrogen, phosphorus, potassium when phosphorus amount was

180 kg/hm?*,while they decreased when the amount was >>180 kg/hm?®. The absorption capacity of N was

the highest, followed by K and P. With the phosphate rate of 180 kg/hm?, the highest accumulation a-

mounts of N,P and K in the whole growing period were 1 370. 22,192, 44,and 682. 44 mg/plant, respec-

tively. [Conclusion) The recommended amount of phosphate (P,O;) was 180 kg/hm?® and it should be ap-

plied once as base fertilizer.

Key words: [satis indigotica Fort. ;phosphate (P);dry matter;N,P,K absorption
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Table 1 Effects of P fertilizer on dry matter accumulation of Isatis indigotica Fort.
” 1 . = - T
SR e MTRRERES TR FRRRERBE % RN %
Time Amount of ' Total dry matter Dry matter daily accur;}illr;?():rrate partitilgnnrl:ti(?r
phosphate fertilizer accumulation growth rates
0 18.07 a 0.30 a 67.31 a 45.86 a
90 18.30 a 0.30 a 56.20 ¢ 44.43 a
60 180 18.83 a 0.31 a 53.79 ¢ 45.00 a
360 18.71 a 0.30 a 61.52 b 43.37 a
540 18.29 a 0.29 a 60.51 b 43.80 a
0 18.79 b 0.02 b 2.67 ¢ 44,34 a
90 20.40 a 0.07 a 6.45 b 44,27 a
90 180 20.85 a 0.07 a 5.79 b 48.09 a
360 20.21 a 0.08 a 7.84 b 48.04 a
540 20.16 a 0.09 a 9.86 a 48.11 a
0 19. 26 ¢ 0.02 b 1.75 b 45.75 a
90 20.84 b 0.01 b 1.37b 49.15 a
120 180 22.63 a 0.06 a 5.08 a 46.40 a
360 21.05 b 0.03 b 2.89 b 46.99 a
540 20. 24 be 0.00 ¢ 0.28 ¢ 49. 60 a
0 23.50d 0.14 b 15.79 b 40. 20 a
90 30.59 b 0.32 a 29.94 a 33.87 b
150 180 32.60 a 0.33 a 28.48 a 33.58 b
360 25.97 ¢ 0.16 b 16.90 b 39.43 a
540 25.31 cd 0.17 b 17.70 b 40.45 a
0 26.85 ¢ 0.11 a 12.48 a 38.52 a
90 32.56 a 0.07 b 6.05 b 33.34 a
180 180 35.00 a 0.08 b 6.87 b 33.20 a
360 29.13 b 0.11 a 10.84 a 36.76 a
540 28.65 b 0.11 a 11.65 a 37.25 a

T < [ 5B 5 i A R /NG 5 7R 22 53k W 25 K ST (P<<0..05) .

Note:Different lowercase letters in each column indicate significant difference at P<Z0. 05.
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Fig. 1 Effects of P fertilizer on dry matter

accumulation of Isatis indigotica Fort. root
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Fig. 2 Effects of P fertilizer on phosphorus

accumulation of Isatis indigotica Fort. plant

2.2.2 REFRRIOKE K4 BR, 5AMERELAL
PHAH Fe it FH 38 A A il AT B 0% 4 I A W AE R AR
FIRT A WA 5 % Ak PRS0 R R B Wi B B2 ST
B e FE W I Y e i 3 23 ) B AE AR 90
150 do Y@ HAE 0~180 kg/hm® I, 5 5 A8 Bk
R RPN 5 BE A B I 6 0% i 4 v 5 Y
HEFH 35 ) 180 kg/hm® I . 28 5 AF Mk 0 3% R AU
IR B f e (H s 2 R W S P S A4 AR S 0 o A Rk
AR R PR 2T E

K5 B, AL &AL 0~180 kg/hm”® I, #4
AR BT 2R AR R AR A i 24 i W98 A e P ek 4 o T

2.2 WEREXAER RMHEZRRRKENZ T
2.2.1 BHEFRABRRKE K2 EBR, 5L
FRAH Fb o it FH 6 0 422 418 2F 17 R 0 A AR X 9l 2R 0 I
WCRIR) 5 Ak 3R AR 5 4 PR 0 3R B8 IR i ot ) Bl
AT A R 2 R A, ST AU AR A 5 BR AN it
gt A L 470 o JFLC At i e A LS AT AR X i A W i 3 2
B C0~90 d) — 18 (90 ~ 120 d) — 4k (120 ~
150 d) — 18 (150~180 d) A4 384 fin & #v; 24 w3 AE &
TE 0~180 kg/hm® B, 4 W AR AR 0 28 52 R i &t Bl
& W AL A 38 g s e 180 kg/hm’
Bt A WA AT R B 2R R R A i S T T B

Kl 3 R, Y #EIE i 7E 0~180 kg/hm® B, 44
WEAR AR R R AR W A = B o W IE = A 4
s A IE R 180 kg/hm® B, AR E % 2 R
W i 24 2 R R R A, F O AT R 3 AR Y TS X A
R R KE . oF AL S A KR & BB AR, 4
BB e = A B 25 S AR Y o R
Az K 32 B 8 T A AP 4 1) o R P

e 60 - @-- 0 kg/hm’;

T --B-90 kg/hm’;
ES —A— 180 kg/hm?;
w3 50 —%—360kg/hm’;
E,% -3:- 540 kg/hm’
I =

§§ a0}

K g

Bk 3

WS 30F

ﬁﬁ.

b3

% 20 1 1 1 1 1

60 90 120 150 180
A KRl
Growth time
Pl 3 B A G S AR A 3 SR A S it 1 5 i
Fig.3 Effects of P fertilizer on phosphorus
accumulation of Isatis indigotica Fort. root
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Fig.4 Effects of P fertilizer on nitrogen

accumulation of Isatis indigotica Fort. plant
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Fig. 6 Effects of P fertilizer on potassium

accumulation of Isatis indigotica Fort. plant
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Fig.5 Effects of P fertilizer on nitrogen
accumulation of Isatis indigotica Fort. root
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Fig. 7 Effects of P fertilizer on potassium

accumulation of Isatis indigotica Fort. root
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