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Effects of plant growth regulators on leaf physiology,
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Abstract: Field experiment with potato Kexin — 13 as material was conducted, and spraying of three chemical regu-
lators, 2 — N, N — diethylamino ethylcaproate (DTA-6), mepiquat chloride (DPC) and uniconazole (S3307) were per-
formed. The results showed that PGRs significantly increased per tuber weight, starch yield and fresh yield. Among
them, DTA — 6 treatment showed positive effect, with the weight of tuber, the yield of starch, the yield of fresh potato
and the content of starch increased by 10.40% , 40.26% , 26.56% and 11.32% , respectively, whereas the content of
reducing sugar reduced by 20% . In addition, PGRs enhanced chlorophyll content, net photosynthetic rate, transpiration
rate and intercellular CO, concentration, thus having higher photosynthetic activity. Photosynthetic index was positively
correlated with yield. The starch and sucrose content showed downward and upward trend, and the amylase activity de-
creasing trend. The invertase activity showed different pattern. Our findings indicated that PGRs increased yield and im-
proved quality, and DTA - 6 treatment is recommended .
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Table 1  Effects of plant growth regulators on yield and starch content in potato
HEE HpRER TEA B 27 A
Abp Weight per /(¥R Yield of Fresh
Treatment tuber Number of tuber starch yield
/g per plant /(kg*hm~2) /(kg*hm~2)
CK 76.27 +1.29¢B 10.57 £ 0.14aA 5345.34 £ 145.53dD 36 293.14 £ 132.57¢C
DTA-6 84.20 +2.98aA 12.12+0.23aA 7 497.64 £ 124 .41aA 45 932.96 + 224 .20aA
DPC 80.40 + 0.99bA 11.60 £ 0.15aA 6 697.44 + 101.31cC 41 970.98 + 120.55bB
S3307 82.36 £ 1.59abA 12.35+0.27aA 7 303.09 £ 166.58bB 45 772.87 £ 784 .44aA

TE : [AFUARNG 8843 5 3 Ab BR8] 22 57 .25 (P < 0.05) , AR E FRER/R AL BN 22 AR .3 (P < 0.01), T IR,

Note: Lowercase and capital letters indicate difference at 0.05 and 0.01 levels of probability, respectively. The same as below.

2.2 EMEKEATFNEEELSHENZMm
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Y Yo vid iPnE S NP S i G I o <h)
YA RE IR MG A T A R 2™ it = I
e 2 frow , i IR 5 7S, DTA - 6 ,DPC,
S3307 X it Fr SPAD 1 18 458 250 43 1) bE X R 3
11.96% .9.46% F1 9.22% , b B 55 % HR 2 [0] 22 S5 4
W TR P AT BRSO RN
DTA - 6.,S3307., DPC, &b BE () Pn Lt X BE 43 51 35 Jin
39.14% .30.82% 1 10.04% , AL BREY Tr HLXT HR 4353
N 43.15% 42.77% F1 43 . 15% , Zb 3 5 5% B 2 [)
ZW R E . S3307 X R Ci A IRAE AR e, L
KN DPC, DTA — 6 Ab PR AL 25, b 3 Eb X HE 43 531)

R RE . WKW, i SPAD . Pn . Tr Fl
Ci BUEMK, iF F = A MR G- £,
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F,Pn.Tr Ml G0 5775 2 EAMR, X H
SPAD . Pn . Tr F1 Ci 5775 )RR BV, X EOG 5 R
PEFEBR AT LUFHAE W PGRs XiF T 44 S48 7= 8 7 1 &
BSHRIEZ —

2.3 EMERKFALTFNDEREN K ENI I
2.3.1 HHAEKRBAT RS LEETRERSEN
o M REDBREN RO RATYZ— Y
IR R e T T A R e R, 1
Jim 2G5 2 ~ 26 d, 2R IEA TR RN , 75 2L #E
i b I e/ INTTE B T 1 7 N S e B 4 ]
BHRRN RSB0 7 06 AV S5 , St e #
PG, W2 26 ~ 34 d, FEFTEIE, BKIH
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Table 2 Effects of plant growth regulators on photosynthetic traits of potato leaf
e 4R AT 5 18 (SPAD) i Jale] CO, HeE R AR
Treat ) ; Chlorophyll Photosynthetic rate Intercellular CO, concentration Transpiration rate
reatmen relative content /(pmol-m~2+s71) /(pmol * mol =) /(grm=2+h~")
CK 20.08 £ 0.06cB 9.55+0.04dD 178.57 £ 0.64¢B 2.18 £0.09¢C
DTA-6 22.48 £0.27aA 13.28 £ 0.05aA 199.60 + 0.57abA 3.12+0.03aA
DpPC 21.98 +£0.29abA 10.50 £ 0.06¢C 200.99 + 0.53bAB 2.66+0.03bB
S3307 21.93 +£0.08bA 12.49 +0.05bB 214.56 £ 0.39aA 3.11£0.02aA
x3 ORIAAGHUEEFEZENEXGE
Table 3 Correlation of photosynthetic parameters and yield
ey -4 Z & & (SPAD) ) é’ﬁ%/([xmol'm'z's_]) Haral Cco, 7&&;/(#“101'“10171) %Hﬁiﬁ%/(g'm'z'h'l)
Index Chlorophyll relative content Photosynthetic rate Intercellular CO, concentration Transpiration rate

fif 7 it Fresh yield 0.83" " 0.47 0.13

0.41

T % = "FRIRAMIRMETE 0.01 AP B % 25 5%, NI,

Note: * * , means significant difference at the 0.01 levels; the same as below.



%5 6 1 X i A < AR A IR YRR B B S o A HRAC e R A R R R 7 157

TER R TR BCRAK T A DPCLS3307 \DTA —
6,4 F L Xt BB A3 S FEAG 1.01% .5. 60% Fl 25.04%
DPC F1 S3307 5 xR 0] 22 7K B 3%, DTA — 6 5%
WA 27 ] 22 S S 3, 16 b B BBE R 1 591 Ak B BE A% o
PR R P TE R A0 A, A T 7 A o £ 0 RE S i 2
Hezsrp S R KA GRS R BEE T SEA

. 30.00
"o 25.00
22 20.00
15.00
10.00

2a 500

0.00

g

Starch cont

2 10 18 26 34
%t P 5 7 5 R Hd
Days after spraying PGRs
——DTA-6 —%—S3307 —e—DPC ——CK

B1 #EYERKFATHNDRENFERSENZN
Fig.1 Effects of PGRs on starch content of potato leaf
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Fig.2 Effects of PGRs on sucrose content of potato leaf
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Fig.3 Effect of PGRs on amylase activity of potato leaf
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Table 4  Effects of plant growth regulators on quality in potato tuber

4k TEH/ % B/ % W5/ % AR % W28 5/ %
Treatment Starch Protein Reducing sugar Soluble sugar Phenolics
CK 14.66 + 0.20bB 1.86+0.03bB 0.50+0.02bB 1.99 +0.05bB 4.04+0.03dC
DTA-6 16.32 £ 0.30aA 2.04+0.01aA 0.40+0.01cC 3.84+£0.02aA 5.16£0.01aA
DPC 15.96 £ 0.12aA 2.06+£0.01aA 0.72+£0.01aA 1.34+£0.02cC 4.41+0.03bB
S3307 15.96 £ 0.12aA 2.08 £ 0.00aA 0.78 £0.02aA 1.34+0.02cC 4.31+0.03cB
2 ot IS RBEHISEA N PGRs AT4R KT 0 (T
2350 Bl B AITE A i, D I R b e QA S A B
. 23.00 — hizy > N 2 \
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S50 RS 2 2 T SR L2 B R )
W5 —i2 | >
gzl TR AR SR C AT LG R AR N B K
5= 0.50
= . . . . ) > s e
2 ool fe a9y 106 B, AR5 0T A Ok R PGRs

%t 8 55 A J5 K Bud
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Fig.4 Effect of PGRs on invertase activity of potato leaf
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