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The effect of nitrogen stress on carbon invertase enzyme activities
in tartary buckwheat seedling stage

CHEN Wei', YANG Yang', CUI Ya-ru', SUN Cong-jian', ZHANG Yong-qing'
(1. College of Geographical Sciences, Shanxi Normal University, Linfen, Shanxi 041000, China;
2. College of Life Sciences, Shanxi Normal University, Linfen, Shanxi 041000, China)

Abstract: In order to investigate the carbon invertase enzymes activities under different nitrogen (N) tolerant
tartary buckwheat to low N stress in seedling stage, using Diqing tartary buckwheat (low N tolerance, DQ) and
Heifeng No. 1 (low N sensitive, HF) as materials. The study was carried out in a pot experiment to evaluate the
different N treatments of no N (CK), low N (N1) and normal N (N2) as the treatments. The physicochemical
properties and three carbon invertase activities of tartary buckwheat seedlings were measured. The results showed
that: (1) DQ had species advantages under low N stress. Plant height, stem diameter, leaf area, soil organic car-
bon and available N were significantly higher than that of HF, while soil moisture content and pH were lower than
that of HF. (2) Both N fertilizer treatments and cultivars had significant effects on the activities of carbon related
enzymes involved in the transformation in tartary buckwheat growing soil. The activities of the monosaccharide
hydrolase (B-glucosidase) and disaccharidease hydrolase ( sucrose) in DQ were significantly higher than that of
HF under low N treatment, the monosaccharide enzyme of DQ was 58.3% higher than that of HF, and the disac-
charide enzyme was 3.3 times higher than that of HF. Under normal N treatment, both enzyme activities with DQ
were 19.7% and 42.8% lower than that with HF', respectively. Under different N treatments, DQ secreted more poly-
saccharide enzymes ( cellulase) and were 66% , 40% and 22% higher than HF under 3 N treatments, respectively. In
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summary, the varieties of tartary buckwheat with strong ability to tolerate low N can adapt to the low N growth envi-

ronment by regulating the soil enzyme activities, and may change their preference for carbon sources in this way.

Keywords; tartary buckwheat; low nitrogen; seedling stage; soil; B—glucosidase; sucrase; cellulase
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Table 1  Morphology and soil physicochemical indexes of different varieties of tartary

buckwheat seedling stage under different N treatment

JH M 1% Heifeng No.1(HF) il X5 Digingkugiao (DQ)
Project CK NI N2 CK N1 N2
Bk /em
. 31.45+0.26Ab 40.94+0.64Aa 41.77+1.01Aa 38.27+1.04Aa 41.02+0.53Aa 42.23+0.58Aa
Plant height
ZEHL/mm
. 2.84+0.37Bb 2.96+0.34Bab 3.43+0.30Aa 3.51+£0.20Aa 3.71£0.50Aa 3.73+0.68Aa
Stem diameter
i AL/ mm?
Leaf 368.97+25.36Ab  679.62+28.70Aa 682.29+23.01Aa  375.38+25.78Ab  822.30+29.57Aa 886.73+21.80Aa
eaf area
14k B /0
.j:;j;.a K% 27.28+2.33Aa 19.81+1.88Ab 26.13+1.88Aa 16.23+1.16Bab 14.82+1.47Bb 17.30+1.76Ba
Soil moisture content
s T
i'fiéﬁxﬁlﬁg 7.82+0.03Aa 7.81+0.07Aa 7.77+£0.05Aa 7.71+0.05Ba 7.70+0.04Ba 7.63+0.04Bb
Soil pH value
£ . -1
i%ﬁinﬁ&((é’ kg™) 1.69+0.12Ba 1.40+0.20Ba 1.69+0.23Ba 2.02+0.09Aa 1.83+£0.22Aa 2.02+0.18Aa
Soil organic carbon
TS A/ (mg - kg™
)ii IE;IH( TgN ) 1.36+0.14Bb 2.98+0.27Aa 3.23+0.12Aa 2.28+0.26Ac 2.82+0.10Ab 3.37+£0.19Aa
Soi -
HEEAS A/ (mg - kg™
ii@ﬁﬁs 'IJJ?\IO(TgN ) 1.06+0.17Ac 1.48+0.16Bb 2.13+0.08Aa 1.11+£0.13Ac 2.20+£0.07Aa 1.93+0.12Bb
ol 3 =

TE  RPEER A FRE AR . AFIKRE TR 30K R — AL B R S A E P<0.05 K22 5 0.3 AR/ ING TR R 7] — S A AN Rl Uk
HAE P<0.05 KTV 25 83, CK—AREEE, N1—RAEUL# , No—IEH AUt 8, T,

Notes; Data in the table are mean + standard deviation. The different uppercase letters represent different varieties significantly different in the proba-
bility level of P<0.05 under the same treatments; different lowercase letters indicate that the different treatments have significant differences in the proba-

bility level of P<0.05 with same variety. CK—no nitrogen fertilizer, N1—Ilow nitrogen treatment, N2—normal nitrogen treatment, the same below.
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Table 2 Analyses of soil chemical and physical indexes of tartary buckwheat seedling stage

e K pH {E ALK SR A e B YERT  B-HIBEH
Factors Moisture content pH value — Organic carbon ~ NHj-N NO;-N Sucrase Cellulase ~ B-glucosidase
ZALHL N treatment ® % * * ® % * % * % ns
uL,‘jﬂJVariety %% % % % % % o % % % % P % ok
RALHE X

. * ns ns * % EE Y EE H ok ® %
N treatmentXvariety

TE: + FoRARERN, « « FRARLERI, ns FRERALE

Notes: “ * ” indicates significant effects (P<0.05). “ * * ” indicates very significant effects ( P<0.01). “ns” is not significant effects.



Vred >
136 TR XA AT 537 %
~ (a) (b)
= 15 Aa o Aa
B S s .
&DE Aa Ba S o=
W3 o — . - =S Aa
g o L hRS1
=2 Ab ]
3 Bb Bb Eg 107 Ab
o e
= 8 7 g Bb Bb
B = = 1
e 0.5 2 s Be
g= & '
xQ
0.0 0.0
CK N1 N2 CK N1 N2
ZUAL F N treatment % 4b H N treatment

—~ (c)

D 0.6 Aa

o~

i.\ . —]— Aab

- I Ab

.cng 0.4

g P Ba Ba

58

g

Sl |7

&

oy

0.0
CK N1 N2
% AL FE N treatment
HF DQ
1 Note: HF—2 = 1 5 Heifeng No.1; DQ—illl K75 57 Digingkugiao. F[A], The same below.
B 1 FERAETAES TR R L i

Fig.1 Three carbon invertase activities in rhizosphere soils of different varieties of tartary buckwheat during

the seedling stage under different N treatments
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