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Abstract: [Objective] The purpose of this study was to test the effects of nitrogen concentrations and spraying exogenous
cytokinin (6-BA) on photosynthetic characteristics, chlorophyll a fluorescence, nitrate reductase (NR) and glutamine synthetase (GS)
activities, changes of endogenous hormones in leaves of wheat at seedling stage and grain yield, and then provide a theoretical basis
for improving the development of winter wheat seedlings. [Method] Wheat (Jimai 22) was sown in the field and pot culture
experiments with two nitrogen levels ( N1, 120 kg-hm™; N2, 240 kg-hm™) and modified Hoagland nutrient solutions containing two
nitrogen levels (HN, 3.75 mmol-L™"'; LN, 0.63 mmol-L™"), respectively. 6-BA (30 mg-L™") and lovastatin (300 mg-L™") were sprayed to
the whole plants at a rate of 100 mL-m™ at the three-leaf stage. Ten wheat plants were sampled at 3 d intervals to test chlorophyll
contents, NR and GS activities, photosynthetic parameters (G, T;, C; and P,), chlorophyll fluorescence parameters (Wy, V;j, ¥, and
Pl,ys), and endogenous hormones. In addition, grain yield, kernels per spike, 1000-grain weight, and ear numbers were determined at
maturity stage. [Result] The above ground biomass (AGBM) was significantly increased by exogenous 6-BA treatment in the pot
experiment. Conversely, application of lovastatin significantly decreased AGBM. Compared with HN treatment, AGBM under
HN+6-BA treatment increased by 21.39% at 12 days after treatment (DAT), and that of LN+6-BA treatment increased by 43.92%,
compared with LN treatment. Application of 6-BA significantly increased values of G, T, C; and P, under high nitrogen condition.
Especially, G, T;, P, and C; increased by 68.32%-. 58.66%- 30.72%- 51.61% at 12 DAT, respectively. Chl a increased by application
of 6-BA at 9 to 12 DAT, while content of Chl b has significantly increased by exogenous 6-BA from 3 to 12 DAT. Conversely, both
Chl a and Chl b have significantly decreased by application of lovastatin. Compared with HN treatment, HN+6-BA treatment
significantly increased the activity of nitrate reductase (NR) and glutamine synthetase (GS). While application of lovastatin
significantly decreased NR and GS activity. Exogenous 6-BA treatments changed the fast chlorophyll fluorescence induction kinetics
curves. Application of 6-BA significantly increased ¥, and Pl,,, and decreased W\ and V;. W\ and V; decreased by 22.09% and
36.05%, respectively, under LN+6-BA treatment, compared with LN treatment. Application of 6-BA significantly increased Zt
content from 3 to 12 DAT, increased IAA content from 6 to 12 DAT, and decreased ABA content. However, spraying exogenous
lovastatin obviously increased ABA content. Application of 6-BA significantly increased grain yield in the field experiment.
Compared with N1 and N2, grain yield of N1+6-BA and N2+6-BA increased by 10.48% and 16.61%, respectively. [ Conclusion]
Exogenous 6-BA increased aboveground biomass due to increasing the leaf photosynthesis and nitrogen assimilation through
regulating endogenous hormones contents to enhance chlorophyll content and NR and GS activity, and to improve the electron
transfer capability of both the donor and the acceptor sides at PSII reaction center resulting in improved PSII performance. Grain
yield has significantly increased under 6-BA combined with nitrogen application treatments.
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W < O 30 mg L' i 6-BA Hl 300 mgL!
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Fig. 1 Changes of temperature, illumination intensity, and relative humidity in plant growth chamber
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Table 1 The effects of exogenous 6-BA and lovastatin on grain yield and its components of wheat grain

s R Flok £ THRIE PR
Treatment Ear numbers (No./hm?) Kernels per spike (No./ear) 1000-grain weight (g) Grain yield (g-m’z)
N1 750.09d 30.19d 3227¢ 628.15d
N1+6-BA 845.62 ¢ 3292¢ 32.94 be 694.01 ¢
Nl1+Lov 701.23d 35.20 ab 33.16 be 659.28 cd

N2 972.53b 33.04 ¢ 33410 1010.30 b
N2+6-BA 1092.29 a 35.04b 3531a 1178.14 a
N2+Lov 937.65b 36.08 a 33.83b 986.54 b

AFFRERIR 0.05 K VFER . T Values followed by different letters mean significant at 0.05 level. The same as below
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HN, HN+6-BA, HN+Lov, LN, LN+6-BA, LN+Lov represent spraying
water (including Tween-20), 6-BA (30 mg L"), Lovastin (300 mg L") under
two nitrogen concentrations applications, respectively. The same as below
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Fig. 2 The effects of exogenous 6-BA and lovastatin on

aboveground biomass of wheat

35.59%F0 83.33%. 5 %F i HN LN A Lt., Wi iti lovastatin
WFHPHIKT Chl a f1 Chl b &, HN+Lov. LN+Lov 4t
FRJ5 12 d () Chl a 1 Chl b SHEAHIFFK 45.00%F0
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Table 2 The effect of exogenous 6-BA and lovastatin on the content of chlorophyll a and b

JOSE] ALERJE I R] Days after treatment (d)

Treatment 3 6 9 12

M4k a HN 1.71b 1832 148b 120b

Chla HN+6-BA 1.99a 187a 1.83a 1.63a
HN+Lov 133d 115¢ 1.19¢ 0.66d
LN 121e 1.18¢ 1.07¢ 0.59d
LN+6-BA 152¢ 146 b 141b 0.80 ¢
LN+Lov 114 f 0.74d 0.38d 0.12e

W4 b HN 0.55b 0.53a 0.34b 0.35b

Chl'b HN+6-BA 0.64 2 0.55a 0.51a 0.52a
HN+Lov 0.50 ¢ 0.36 ¢ 0.31b 0.19¢
LN 041 e 0.42b 0.26¢ 0.18¢
LN+6-BA 0.46 d 0.45b 028 ¢ 033b
LN+Lov 028 0224 0.12d 0.02d
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Fig. 3 The effects of exogenous 6-BA and lovastatin on the photosynthetic parameters of wheat leaf
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Fig. 5 The effects of exogenous 6-BA and lovastatin on the chlorophyll fluorescence parameters of wheat leaves
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Fig. 6 The effects of cytokinin and lovastatin on the contents of endogenous hormones in wheat leaves



20 3

B 2R3 55 AR 6-BA X PIARH R Z KT /NSl i i Bl 15 PR RE S N IRIGR & R (K52 ) 3879

HM T NR. GS WG PE g & 40.60% - 48.56% 1
82.90%. 43.03%. AMBIHHEIF lovastatin W &k 2 FAIK
TH A NR J& GS &, 4P 15 d, HN+Lov F
LN+Lov ALFRMH NR. GS 1&HTES AR 64.81%.
25.47%H1 57.31% 57.67% (K 7) &
2.8 NEMHFRABRYZRRESXESHRES 4R
BHMXR
HH 3 AHIC A BT 45 3R W, i IR oK R (Zo)
GREELAHER (P « RILTE (G) R
FIEA KK R, SR AR E (CD | &5

HE (o) MXHARE. FER (GAy) RS
g0} —@— HN —A— N A
s —O— HN+6-BA —— LN+6-BA
29 —1]1—
’}i]: 6ol —W%— HN+Lov LN+Lov
ey
e
5 =
g=
e~
Z.

AR R
GS activity (mmol-g” FW-min™)

Kb 5 I 7] Days after treatment (d)

CREFMMIEKR, 5 P G Tr LEEH MK
KFR. AKE (JAA) 85 P, G EWEEIEM
KRR, MER (ABA) SEUYS P,. G, 2 EF
FAIRKR, H CGREEEIEMIEKR. LLETERE
f 4 (Plabs) J2& s AR W) A HLKG IS M 5 BURR I i
br, MIKOHTSE LW Plabs S5t WIE Zt. TAA
TR ENEFEEMHKKR; Plabs 55 ABA & 2N
WEMAMLKR, 5 GA; HEIHXAEZE (B 8).
XL E N Zt. TAA &, I ABA &,

AR N i oA U R T, S

0 2 4 6 8 10 12 14 16
Kb 5 I 7] Days after treatment (d)

E7 RS REREMEIFIX/NERF NR K GS iEIERI R0

Fig. 7 The effects of exogenous 6-BA and lovastatin on the activities of NR and GS in wheat leaves
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Table 3 Relationship between photosynthetic parameters and the hormone concentrations in wheat leaves

HWEHE P, RILSE G, I AR Ci AEHAE T
TAKE Zt 0.81%* 0.76%* -0.07 -0.02
Fi#HE GAs -0.02 -0.02 -0.42% -0.32
AKE 1AA 0.68%* 0.67** -0.29 -0.16
iR ABA -0.80%* -0.80%* 0.40* 0.01

*,0.05 KFZEREBE: **, 0.01 KFERBH
*, ** represent significant differences at 0.05 and 0.01 levels
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