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Effects of nitrogen application rate on starch accumulation and starch
synthetase activity in Sagittaria sagittifolia

LIN Zhicheng', JIANG Wen', GAO Meiping', TAO Yunrong’, YANG Qunfang’, LIANG Lingling’

(1. Vegetable Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China; 2. Pingle County Agri-
cultural Science Research Institute, Pingle 542400, Guangxi, China)

Abstract: In order to study the effects of different nitrogen application rates on starch accumulation and the activity of
key enzymes of starch synthesis during the development of Sagittaria sagittifolia, four different nitrogen application rates
were set up with the main variety of S. sagittifolia Guici No. 1 in Guangxi as experimental material. With the increase of
nitrogen application rate, the content of amylose, amylopectin and total starch in corms increased at first and then de-
creased, and N2 treatment (240 kg - hm™) had the best effect. The peak time of enzyme activity and starch accumulation
rate was not affect by different nitrogen application rates, which occurred in the middle stage of corm expansion(90 days
after planting), and the amylopectin and total starch accumulation rate of N2 treatment had the maximum after planting
75 and 90 days. Further correlation analysis showed that the starch accumulation rate was significantly positively correlat-
ed with GBSS, SSS, AGPP, and SBE activity. In general, the starch content of Guici No. 1 is the highest under N2 treat-
ment (240 kg - hm?), and the reasonable application of nitrogen fertilizer is conducive to the accumulation of starch in S.
sagittifolia and improvement of quality.
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N:pH 6.4, HHUF & & (w, J5lFD64.3 g-kg', RS
i 2.16 g kg, AR S & 16.5 mg - kg, HARCE
& 83 mg-kg's fIAERINKEN & & 46%) &
A (K0 & & 60%) L BEIRES (P,Os & 16%), 3
T H AR T . AREE YIRS BT R
FRRMFPEEZR 1 5, B PRI R EGEE FIEE .

1.2 Rt

IR A e AL X 3, W E R E 4
AKF S g 5l A Tl R Ad 2R (CKD 120 kg - hm™?
(N1).240 kg - hm™>(N2) Al 360 kg - hm>(N3) . Jifi Fi]
T BB R S0%IEH A GEAERTD , 20% 58 — Ik
BAECZHT T, B MG 30 d),20%5 UGB AE (4) BE
1, EH S 60 d), 10%55 = WGBE B (i K v, e il
J5 75 o BARGALNH R LER 1. B S
& 30% AL, 30%1F 28— B I , 20% 58 — UGB IE
(KA , 20% 56 = UGB AR (R H D . # AR
& 30% 1 NEEAL, 20%1F 5 — UGB AE, 20%58 KB
JECRZ KM, 30% 55 = UGB IR R D .« 5
ANX TR 30 m?, #RAT EE 40 cmx60 cm, Fi i 25 75
2800 #k+667 m?,3 XEE , it 12 ANNX . 585
T 2022 458 H 20 HF1 2023 4= 8 H 20 H , ##k
ZOKHEM, 12 H 30 HWR , HoAth FH ()8 2 it 4
FR 214 ey 7 R B SR S

F 1 EARE R A0 R
Table 1 Different nitrogen application rates and

application periods of S. sagittifolia  (kg-hm*)

SBIERE AL A B ORWIY
b . o .
Total Base Seedling Tillering Initial stage
Treatment . . .
nitrogen  fertilizer stage stage of expansion
CK 0 0 0 0 0
N1 120 60 24 24 12
N2 240 120 48 48 24
N3 360 180 72 72 36
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Table 2 Effects of nitrogen application rate on yield and yield components of S. sagittifolia

. - REMAT REHIE R R R -
LI PR IPREAL i%ﬁi%m iwmfmmml miiigimm P
Treatment Plant height /em  Number of tiller . . & ge sing Yield /(t-hm™)

diameter/cm diameter/cm mass/g

CK 85.8+t1.2 ¢ 6.9x1.2 ¢ 4.5£0.3 b 3.840.2 b 62.1£1.2 ¢ 11.38+0.12 d
N1 89.6+1.7b 8.7x1.2b 5.7+0.2 ab 5.240.2 ab 76.4+1.9 b 12.63+0.16 ¢
N2 92.2+14a 9.2+l.1a 6.5+0.4 a 5.6+03 a 86.2+1.4a 18.12+0.19 a
N3 942+1.2a 10.1£14 a 6.1£0.3 a 54403 a 75.4+1.2 b 14.36+0.13 b

E AR NG FREFRORA F AL ERAE 0.05 K ZEREFH. T

Note: Different lowercase letters indicate significant difference among different treatments at 0.05 level. The same below.
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Table 3 Effects of nitrogen application on amylose, amylopectin and total starch accumulation during

bulb expansion of S. sagittifolia (mg-g")
) w(EHEJER) Amylose content wCGLHEVER) Amylopectin content wCEE ) Total starch content
SR e e T
ment Time after planting/d Time after planting/d Time after planting/d
60 75 90 105 60 75 90 105 60 75 90 105

CK 121.6d  107.6¢ 80.2¢  523c¢  1213c¢ 1689c¢ 213.5¢ 285.6¢ 2429d 276.5d 313.7d 337.9d
N1 1323¢  1142¢ 914bc 762b 142.0b 201.0b 293.1b 321.1b 2743 ¢ 3152¢ 3844c¢ 3973 ¢
N2 195.6a 166.7a 132.0a 102.0a 192.0a 256.2a 3409a 453.7a 396.6 a 4649 a 5229a 555.7a
N3 159.7b  1324b 101.0b 80.1b  159.7b 221.3b 289.3b 350.2b 3179b 347.7b 399.3b 4303 b
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Fig. 1 Accumulation rate of amylose( A ), amylopectin(B)and total starch(C)in S. sagittifolia under different nitrogen

fertilizer treatments

it 205 B N3 /K, SO ek BB R A BT R BE
S YE R BB R AE E A 7590 d ¥ BT R B AE
105 d 8 N2 5 — &3 i Bk nl WL, AN A U1 b
o BR 25 LB S BE AT A SRR AR B SR A AR A [
JEE Y52 ) 71T A () i 287K ST 0 24 i o R 2R 2R I
FEAE 3000 B[R] 52 0 AN K, 359 AR AE I K A
GETEJE 90 ).
2.3 MEREXEGIRE TS R ERE RN
PP 2 %0, 78 2RI BR 25 KOS FE H , GBSS i
P 2B 5 THM A, 1 AGPP. SSS Fl SBE i5
M 2T ERER R fE2iE 60~90 d, B it 4
BN, GBSS.SSS Ml SBE i 1) & 56 T i M1
75 N1 B N2 7K I B i, 1 N3 i AR BN, 3
PEI A P FEAC . A R AE K P X AGPP. GBSS.
SSS 1 SBE i P WA B A A H L1 I [R] 520 AN K
Horh GBSS 5 PEAE W BLAE Y K I, 1T AGPP.

SSS HI SBE ¥ 1 W Af th 3] HA B AE K 3
24 AFEERKETEGEMINRERS LS
AR XS T

M 4wl A, AR EAEKCE R, BREE e i
Fif % 5 AGPP.GBSS.SSS il SBE jif 1) £ 8 %
BB R 35 IEAH S, Hor, GBSS.SSS it S5k R
TR R 85 5 3 2% 1E M 9%, AGPP. SBE 5 1 5 e &
R 2 35 S 2 35 IR AH %, Ui AGPP il SBE 71 24
WHERZRVE R A R PR EEAEA .
3 WrE4r

IAVEM I = H H AR K2R 2 E A
JEFEN . V2t sk i, ot B F LG AR e &
FNEL TR R BN At S B ) 2t = B S A R R
T HIREME 23 AT W Tt FH EUIE e A R 2t A KN
MR R 2. HAEN 240 kg- hm?(N2) MU AE

- 155 -



et AT A » )
RIS R hoH R % 38 %
» —&—CK —8—NI| —e—N2 —e—N3 e CK —8— NI —&—N2 —o— N3
= 250
E
50200
# g A
2 E1s0 f
B <
>
© 00
2
@ 50 |
3
0 1 1 ] 0 1 1 ]
60 75 90 105 60 75 90 105
FE MM 5] Time after planting/d 5E FE 7] Time after planting/d
350 —4—CK —#—N| ——N2 ——N3 —&—CK —8—N| —e—N2 —e—N3
- 600 [
2 300 f
g ~ 500
E 250 | by
& 1 2 400
#H 35 200 15
gg 2 £ 300
A~ 150 n g
= 3 200 |
£ 100 | =
G wn
<
w50 F 100 F
9]
w
0 1 1 J O 1 1 J
60 75 90 105 60 75 90 105
SEFE ] Time after planting/d SE BT 8] Time after planting/d
2 FREZRBAIEITZ G AGPP.GBSS.SSS #1 SBE jE 4RI Z MR

Fig. 2 Effects of different nitrogen application rates on AGPP.GBSS.SSS and SBE activity in S. sagittifolia
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Table 4 Correlation analysis of starch accumulation rate
and enzyme activity in S. sagittifolia under different

nitrogen fertilizer treatments

VEM AR B IH K Starch accumulation rate

i A Ak

All treatments

iR
Enzyme activity g

N1 N2 N3

AGPP 0.931%*% 0.973** 0.964** 0.968** 0.978**
GBSS 0.918* 0.917* 0.921* 0.922* 0.935*
SSS 0.895*% 0.921* 0.927* 0.926* 0917*
SBE 0.968%* 0.976** 0.969%* 0.981** 0.974**

TE R0 BIFRORTE 0.05 F10.01 KT g A
Note: * and ** indicate significant correlation at 0.05 and 0.01

level, respectively.
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